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PREFACE 


The  many  excellent  text-books  on  children's  diseases  have 
failed  to  give  a  satisfactory  account  of  the  diseases  of  the  heart, 
and,  indeed,  as  far  as  we  know,  the  work  now  presented  by  us 
is  the  only  systematic  attempt  that  has  been  made  to  collect 
in  book-form  the  abundant  material  which  is  scattered  through- 
out medical  literature  in  the  form  of  journal  articles,  clinical 
lectures,  theses,  and  reports  to  societies.  We  have  endeavored 
— though  the  difficulty  of  the  task  has  rendered  our  work, 
doubtless,  in  many  respects  incomplete — to  collect  these  val- 
uable materials  and  place  them  within  easy  reach  of  those 
who  are  interested  in  this  important  subject. 

This  work  has  been  published  in  monthly  instalments  in 
the  "Archives  of  Pediatrics"  for  the  past  year;  encouraged 
by  its  kind  reception,  we  place  the  matter  now  in  more  con- 
venient form,  with  many  changes  and  additions,  and  hope  for 
our  labor  a  kind  recognition. 

We  have  endeavored  to  avoid  as  far  as  possible  all  unsettled 
matters  of  controversy,  and  to  quote  authorities  on  both  sides 
when  necessity  made  their  entrance  unavoidable. 

To  French  literature  we  are  especially  indebted  for  many 
references  without  which  we  feel  that  this  work  would  have 
been  a  much  more  difficult  one  to  write. 

Philadelphia,  1888. 
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DISEASES 


HEART   AND    CIRCULATION 


INFANCY  AND  ADOLESCENCE. 


CHAPTER  I. 

METHODS   OF   STUDY,  INSTRUMENTS,  FOZTAL  CIRCULATION. 

A  correct  knowledge  of  the  anatomy,  physiology,  and 
general  topography  of  the  heart  is  essential  to  an  intelligent 
study  of  its  diseases. 

The  heart  is  a  hollow  viscus,  whose  function  is  to  force  the 
blood  co  all  parts  of  the  body.  It  is  enclosed  in  the  fibrous 
sac  of  the  pericardium,  which  gives  it  fixation,  as  the  cardiac 
apparatus  is  simply  suspended  in  this  sac  by  the  large  vessels 
which  go  to  and  arise  from  its  base. 

The  pericardium  is  in  shape  an  irregular  pyramid,  attached 
by  its  base  to  the  centre  of  the  diaphragm ;  tendinous  bands 
indirectly  attach  it  to  the  vertebral  column ;  aponeurotic  fibres 
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also  fix  its  apex  to  the  sternum,  vertebral  column,  and  the 
hyoid  bone. 

This  pericardial  sac  is  situated  in  the  median  line  of  the 
thorax,  between  the  two  lungs  and  their  covering,  the  pleurae. 
The  heart  lies  obliquely  in  this  membrane,  with  its  long  axis 
downwards  and  towards  the  left.  Its  posterior  boundary  is 
the  posterior  mediastinum,  being  separated  from  the  vertebrae 
by  the  trachea,  descending  aorta,  intercostal  artery  and  veins, 
greater  vena  azygos,  thoracic  duct,  lymphatic  glands,  oesopha- 
gus, the  two  pneumogastrics,  and  both  sympathetic  nerves. 

Anteriorly  the  heart  and  its  coverings  are  separated  from 
the  sternum  by  connective  tissue  and  the  borders  of  the 
pleurae.  The  heart  in  a  child  is  somewhat  higher  in  the  tho- 
rax than  that  of  an  adult;  its  situation,  based  on  several 
careful  dissections,  is  about  as  follows :  The  auricles  are  on  a 
line  with  the  second  intercostal  space,  the  right  extending  be- 
neath the  sternum  and  almost  to  its  right  border.  The  right 
ventricle  is  beneath  the  sternum  and  to  its  left;  its  lower  bor- 
der is  on  a  line  with  the  head  of  the  sixth  costal  cartilage. 
The  left  ventricle  is  situated  between  the  third  and  fourth  in- 
tercostal spaces  and  beneath  the  fourth  rib.  The  position  of 
the  apex-beat  differs  materially  from  that  in  an  adult,  as  will 
be  seen  by  the  accompanying  table,  based  upon  a  series  of  ex- 
aminations made  by  us  in  the  Philadelphia  Hospital. 

The  apex  is  much  higher  and  nearer  the  nipple  than  is  the 
case  in  an  adult  thorax;  in  a  certain  number  of  cases  the 
nipple  pulsates  synchronously  with  the  apex-beat;  our  inves- 
tigations lead  us  to  locate  the  apex-beat  in  the  fourth  inter- 
space. A  higher  location  of  the  apex  may  possibly  be  ac- 
counted for  to  some  extent  by  the  distention  of  the  alimentary 
canal  so  often  seen  in  young  life,  and  also  from  the  somewhat 
relatively  larger  size  of  the  liver  at  this  period  of  life.  An 
examination  of  ninety-six  boys  for  admittance  to  Girard 
College,  made  by  one  of  us,  served  to  further  illustrate  the 
fact  that  the  apiceai  impingement  has  a  higher  location  in 
proportion  to  the  decrease  in  the  age  of  the  child, — that  is,  in 
boys  of  six  years  it  was  generally  found  to  be  close  to  the 
nipple,  whereas  in  boys  of  ten  years  its  location  was  found  to 
be  from  a  half  to  an  inch  lower.     The  base  of  the  heart  cor- 
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responds  posteriorly  to  about  the  fifth  dorsal  vertebra.*  Much 
of  the  anterior  surface  of  the  heart  is  removed  from  the  chest  - 

*  In  confirmation  of  the  above  outlines,  we  quote  the  following  observa- 
tions, which  came  to  our  notice  four  months  after  our  own  investigations 
(Arch.  Pediatrics,  June,  1887,  p.  364).  Wassilewski,  "  The  Position  and  Limits 
of  the  Heart  in  Children,"  Arch.  f.  Kinderh.  [abstracted],  viii.  3:  "The 
heart  has  a  more  horizontal  position  in  children  than  it  has  in  adults.  The 
apex-beat  during  the  first  four  years  of  life  is  to  be  felt  in  either  the  fourth 
or  fifth  left  intercostal  space,  or  in  both  at  the  same  time,  from  one  to  two 
centimetres  to  the  left  of  the  linea  mammiUaris.  Of  eighteen  hundred  and 
twenty  children  between  the  day  of  birth  and  the  twelfth  year  of  life  who 
were  examined  by  the  author  (only  normal  hearts  being  included  in  the 
table),  in  only  0.6  per  cent,  of  the  cases  was  the  apex-beat  internal  to  the 
linea  mammiUaris;  in  1.5  per  cent,  of  cases  it  was  upon  the  linea  mammiUaris, 
and  in  the  remaining  98  per  cent,  of  cases  it  was  external  to  it.  In  43.3 
per  cent,  the  apex-beat  was  felt  in  the  fourth  intercostal  space,  in  21.5  per 
cent,  in  both  the  fourth  and  fifth  spaces,  and  in  35  per  cent,  only  in  the 
fifth.  The  horizontal  position  of  the  heart  in  children  is  dependent  upon 
the  high  situation  of  the  diaphragm,  and  also  the  relation  which  the  verti- 
cal diameter  of  the  heart  bears  to  its  transverse,  these  diameters  being  the 
same  during  the  first  few  years  of  life.  The  author  agrees  with  Kauchfuss 
in  attributing  to  the  heart  a  small  (absolute)  area  of  dulness,  but  relatively 
a  large  one.  The  dimensions  of  the  absolute  area  of  dulness  vary  in  chil- 
dren of  the  same  age,  and  are  especially  dependent  upon  the  relation  of 
the  borders  of  the  lungs  to  the  heart,  and  upon  the  presence  or  absence 
of  pulmonary  emphysema,  deviations  in  the  vertebral  column,  etc.  Also, 
the  so-called  relatively  large  area  of  dulness  depends  upon  the  relation  of 
the  lungs  to  the  heart,  for  it  may  not  be  possible  to  define  the  lower  half 
of  the  left  border  of  the  heart  if  that  portion  is  covered  by  a  thick  layer 
of  lung-tissue.  This  area  also  varies  in  children  of  the  same  age,  but  varies 
less  than  the  area  of  absolute  dulness.  In  order  to  determine  the  entire 
superficial  extent  of  the  heart — that  is,  of  that  portion  which  lies  next  the 
anterior  thoracic  wall — palpation  and  palpatory  percussion  must  be  prac- 
tised. Attention  is  called  to  the  fact  that  in  about  half  of  all  children 
there  is  more  or  less  pronounced  dulness  under  the  left  clavicle,  and  ex- 
tending almost  to  the  second  rib,  being  more  perceptible  at  the  inner  than 
al  the  outer  border  of  the  bone,  and  also  to  the  presence  of  moist  subcrepi- 
tant  rales  at  the  same  place.  This  dulness  is  explained  by  the  presence  of 
a  small  section  of  lung-tissue,  belonging  to  the  left  apex,  in  the  vicinity  of 
the  heart.  Other  conditions  which  contribute  to  produce  dulness  over  this 
area  are  the  presence  of  the  thymus  gland,  relative  narrowness  of  the  left 
bronchus,  and  a  relatively  small  volume  of  the  apex  of  the  left  lung.  This 
explanation  is  the  more  rational  since  the  dulness  at  the  part  in  question 
disappears  alter  deep  inspirations,  and  because  it  becomes  more  pronounced 
if  the  heart  becomes  enlarged  towards  the  left  or  assumes  a  relatively  high 
position.  The  snberepitant  rhonchi  which  may  be  heard  in  this  location 
arc  probably  associated  with  atelectasis,  and  they  disappear  after  deep  in- 
spirations have  been  taken.  Similar  auscultatory  phenomena  are  also  some- 
time- observed  in  children  whose  lungs  are  quite  normal  at  the  apex,  in 

connection  with  enlargement  ol  the  lymphatic  glands  above  the  left  clavicle, 

and  in  febrile  conditions  associated  with  rapid  and  superficial  breathing,  It 
i-  also  sometimes  observed  in  children  who  are  entirely  healthy,  especially 
alter  Bleeping.    Similar  physical  signs  are  sometimes  observed  in  conneo 
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wall  by  the  lungs ;  the  right  lung  extending  to  the  mid-sternal 
line,  and  the  left  encroaching  on  a  large  proportion  of  the  left 
ventricle, — in  fact  almost  all  of  it  except  the  extreme  point, 
— hence  but  the  tip  of  the  left  ventricle  and  the  lower,  part  of 
the  right  ventricle  are  accessible  to  the  physical  diagnostician, 
unembarrassed  by  the  presence  of  pulmonary  tissue.  This 
topography  constitutes  an  irregular  triangle,  and  in  order  to 
describe  a  triangle  three  points  are  essential,  and  these  are, 
first,  the  apex-beat,  which  is  situated  immediately  below  the 
nipple;  second,  the  junction  of  the  sternum  with  the  xiphoid 
cartilage;  third,  the  junction  of  the  third  left  costal  cartilage 
with  the  sternum.  The  heart  is  divided  into  four  cavities, 
having  four  valvular  openings.  The  latter  all  lie  in  close 
proximity  to  each  other  in  a  child,  within  a  space  less  than 
half  an  inch  square.  The  determination  of  the  position  of  the 
valves  is  of  paramount  importance.  From  examinations  of 
the  cadaver  we  conclude  that  the  mitral  valve  will  usually  be 
found  at  the  left  border  of  the  sternum,  on  a  level  with  the 
upper  border  of  the  third  costal  cartilage.  More  under  the 
sternum,  slightly  in  front,  and  a  little  lower,  lies  the  tricuspid 
valve. 

The  valves  of  the  pulmonary  artery  are  situated  opposite 
the  lower  margin  of  the  second  interspace ;  slightly  lower,  and 
in  an  oblique  direction,  is  to  be  found  the  aortic  opening.  As 
will  be  seen  by  comparison  with  the  known  seat  of  these 
valves  in  adults,  children  present  a  slight  upward  and  out- 
ward deviation  of  the  entire  cardiac  apparatus. 

Sounds. — The  rhythmic  action  of  the  heart  is  divided  into 
a  systolic  and  a  diastolic  period.  During  the  former  active 
cardiac  movements  occur;  during  the  latter  the  heart  itself 
is  quiescent,  the  systole  being  an  action,  the  diastole  a  pause  in 
such  action.  During  this  rhythmic  action  the  sounds  of  the 
heart  are  made  audible  to  the  auscultator.  It  is  during  the 
systole  that  the  apex-beat  is  to  be  seen  and  felt,  that  the 
ventricles  are  contracting,  and  the  blood  is  streaming  out 
of  the  aortic  and  pulmonary  arteries,  and  that  the  mitral  and 
tricuspid  valves  are  closed,  thus  forming  the  first  sound, — the 

tion  with  enlargement  of  the  heart,  exudations  into  the  pericardium,  and 
in  cases  in  which  a  portion  of  the  lung  covers  the  apex  of  the  heart  and  a 
portion  of  the  left  ventricle." 
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complex  sound, — the  niiis- 
culo-valvular  sound ;  the 
muscular  element  being 
made  apparent  by  the 
stroke  of  the  heart  against 
the  chest-wall  and  by  the 
audible  contraction  of  the 
cardiac  muscle.  It  is  the 
long,  low,  dull  boom.  The 
second,  or  valvular,  sound 
is  short,  clacking,  abrupt, 
and  ringing;  it  is  almost 
purely  valvular,  and  is 
due  to  the  sudden  closure 
of  the  semilunar  valves, 
the  aortic  and  pulmonary. 
While  this  is  happening 
the  blood  is  slowly  find- 
ing its  way  from  auricles 
to  ventricles  through  the 
opened  mitral  and  tricus- 
pid valves  in  order  to  pro- 
duce another  systolic  ac- 
tion. The  aortic  and  pul- 
monary arteries  at  their 
origin,  the  chordae  tendineae, 
and  the  whirl  of  blood  in 
the  ventricles  severally  as- 
sist in  the-  production  of 
the  cardiac  sounds.  Just 
how  much  of  it  they  con- 
tribute is  as  yet  a  moot 
question. 

The  sounds  and  pauses 
of  the  cardiac  rhythm  will 
perhaps  be  made  clear  by 
the  accompanying  diagram- 
matic representation  with 
which  we  have  been  accus- 
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tomed  to  illustrate  the  matter  to  our  classes.  The  heavily- 
shaded  lines  represent  the  first  sound,  the  lighter  the  second ; 
the  long  pause  is  represented  by  the  greater  length  of  the  line, 
the  short  pause  by  the  shorter  line. 

To  recapitulate :  the  first,  or  systolic,  sound  represents  the 
period  during  which  the  blood  streams  from  the  left  ventricle 
to  the  aorta,  and  from  the  right  ventricle  to  the  pulmonary 
artery  (closure  of  mitral  and  tricuspid  valves,  apex-beat,  and 
carotid  pulse). 

The  time  elapsing  between  the  first  sound  and  the  occur- 
rence of  the  so-called  diastolic  sound, — the  second, — is  desig- 
nated by  the  term  short  pause. 

The  long  pause  is  the  time  during  which  the  blood  is  find- 
ing its  way  through  the  pulmonary  artery  and  lungs,  by  way 
of  the  pulmonary  vein,  into  the  left  auricle,  and  from  there 
into  the  left  ventricle.  It  also  represents  the  time  required  by 
the  blood  to  traverse  the  systemic  circulation  and  find  its  way 
back  into  the  right  auricle,  and  from  there  into  the  right  ven- 
tricle. The  diastole  commences  with  the  closure  of  the  semi- 
lunar valves,  aortic  and  pulmonary,  and  is  terminated  by  the 
contraction  of  the  two  auricles,  thus  emptying  themselves  of 
blood  and  filling  the  ventricles,  thereby  aiding  in  producing 
another  systole.  The  action  of  the  auricles,  their  systole,  is 
inaudible  in  health. 

METHODS   OF  STUDY. 

Suspected  disease  of  the  heart  is  to  be  determined  by  con- 
jointly inspecting,  palpating,  percussing,  and  ausculting  the 
praecordia  and  the  superficial  circulatory  vessels. 

Inspection. — In  commencing  the  study  of  disease  in  the 
young,  the  little  patient  will  at  once  present  an  obstacle  by  his 
unwillingness  to  be  examined.  While  endeavoring  to  quiet 
the  patient  and  allow  his  circulation  to  establish  its  equilib- 
rium, it  is  well  to  note  the  history  of  the  case.  Has  your 
patient  had  scarlatina,  measles,  rheumatism,  or  diseases  with  a 
known  tendency  towards  the  endo-  or  peri-cardium?  Note  the 
appearance  of  the  capillary  circulation,  especially  about  the 
lips  and  finger-nails,  the  expression  of  the  face,  the  presence 
of  dropsy  or  anasarca,  the  respiratory  functions,  the  existence 
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of  cough,  the  character  of  the  respiratory  action,  and  the  con- 
dition of  the  alse  nasse,  together  with  the  color  of  the  mucous 
membranes.  In  children  the  praecordia  is  somewhat  more 
bulging  and  apparent  than  in  adults,  as  is  also  the  depression 
at  the  lower  part  of  the  precordial  region.  Neither  of  these 
signs,  however,  merit  much  consideration.  A  decided  bulging 
would  perhaps  point  towards  hypertrophy  or  pericardial  effu- 
sion, as  a  decided  retraction  would  to  a  dense  pericardial  adhe- 
sion. 

Inspection  is  of  great  utility  in  locating  the  position  of  the 
apex-beat.  Its  situation  is,  as  has  already  been  stated,  some- 
what higher  than  in  the  adult.  All  things  being  equal,  it  is 
more  distinct  in  a  lean  child  than  in  a  plump  one.  Its  point 
of  impingement  is  not  constant,  changing  somewhat  with  the 
movements  of  the  patient  and  the  condition  of  the  alimentary 
canal. 

A  boy  aged  fourteen  in  the  medical  wards  of  the  Hospital 
of  the  University  of  Pennsylvania,  who  was  an  enormous  eater 
and  suffered  from  chronic  slowness  of  digestion,  with  flatulent 
distention  of  the  whole  tract,  would  several  hours  after  a  full 
meal  show  an  upward  displacement  of  the  apex-beat  of  one  or 
more  interspaces.  It  is  also  modified  by  the  respiratory  act, 
inspiration  causing  it  to  descend,  expiration  to  become  more 
distended  and  apparent.  Many  diseases  also  displace  it,  viz., 
hypertrophy,  dilatation,  pericardial  effusion,  pleural  effusions, 
enlargements  of  the  liver  and  spleen,  and  congenital  ab- 
normalities. 

Palpation,  on  the  whole,  is  perhaps  more  valuable  to  the 
clinician  than  is  inspection.  As  stated  when  considering  the 
subject  of  inspection,  the  apex-beat  must  be  located  as  a  land- 
mark. This  is  generally  best  accomplished  with  the  tips  of 
the  fingers,  which  are  more  sensitive  than  the  ball  of  the 
thumb.  In  a  healthy  subject  the  apex-beat  will  be  limited  in 
area,  well  defined,  and  punctuated  ;  that  is,  giving  evidence  of 
the  first  and  second  sound;  the  former  a  long,  dull  vibration, 
the  latter  a  short  and  distinct  impulse  against  the  palpator's 
hand.  Over  the  right  ventricle,  in  a  healthy  subject,  the  finger 
should  detect  no  considerable  impulse,  except  after  sudden  mus- 
cular exertion  or  mental  emotion;  then  the  action  is  more  of 
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a  rhythmic  heave  than  a  beat,  augmented  by  the  left  lobe  of  the 
liver  which  adjoins  the  right  ventricle  of  the  heart  through  the 
interposing  diaphragm.  The  apex-beat  may  have  its  rhythm 
interfered  with  by  many  conditions  both  within  and  without 
the  circulatory  apparatus:  for  example,  in  hypertrophy  the 
extent  and  force  of  the  beat  is  much  augmented;  in  dilatation 
the  beat  is  apparent  over  a  much  larger  area  than  in  health, 
but  its  force  is  very  deficient.  In  pericardial  effusion  it  is 
irregular,  feeble,  wavy,  with  a  more  or  less  upward  displace- 
ment. A  feeble  apex-beat  accompanies  diseases  of  the  brain, 
a  vitiated  condition  of  the  blood,  and  general  asthenic  con- 
ditions. The  to-and-fro  motion  of  a  roughened  pericardium, 
sometimes  styled  cat's-tongue  pericardium,  will  transmit  to 
the  hand  a  rubbing  movement,  as  a  valvular  murmur  will 
produce  a  peculiar  thrill,  styled  by  Laennec  the  purring 
tremor. 

Percussion. — To  percuss  the  heart  of  a  child  with  accuracy 
is  no  easy  task ;  it  requires  a  certain  amount  of  skill  and  a 
great  deal  of  care.  The  general  directions  for  eliciting  cardiac 
percussion -dulness  are  about  as  follows:  with  the  little  patient 
preferably  sitting  up  in  bed,  as  the  recumbent  position  would 
interfere  with  the  correct  approximation  of  outlines,  the  ob- 
server commences  to  percuss  at  the  left  mid-clavicular  line, 
and  proceeds  downwards  until  a  dull  sound,  together  with  a 
peculiar  sensation  transmitted  to  the  finger,  which  will  be  ap- 
preciated at  once  by  all  who  have  attained  any  skill  whatever 
in  physical  diagnosis,  tells  us  that  we  have  reached  the  upper 
border  of  the  heart,  which  in  a  child  will  be  about  the  upper 
border  of  the  fourth  costal  cartilage,.or  possibly  in  the  third 
interspace.  This  is  the  uppermost  portion  of  the  heart  that 
is  left  free  from  lung  encroachment.  The  transverse  diameter 
of  the  heart  is  to  be  determined  by  percussing  from  the  right 
side  of  the  sternum,  on  a  level  with  the  fourth  rib  or  inter- 
space, directly  across  the  bone.  At  about  the  left  edge  we 
meet  with  resistance  and  elicit  a  dull  sound;  we  continue  per- 
cussing until  a  clear  note  is  once  more  brought  out,  in  this 
way  demonstrating  the  transverse  cardiac  dulness.  Locating 
the  apex-beat  by  palpation  and  inspection  determines  the  lower 
margin  of  the  heart,  and  we  then  have  but  the  inferior  surface 
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to  map  out.  This,  however,  is  probably  the  most  difficult  and 
perplexing  study  that  the  physical  diagnostician  has  to  combat. 
It  is  only  to  be  accomplished  by  appreciating  the  difference 
between  hepatic  and  cardiac  dulness,  as  at  this  point  one 
merges  into  the  other.  The  dulness  due  to  the  presence  of 
the  heart  is  not  so  absolute  as  that  from  hepatic  tissue. 

Percussion  of  the  prsecordia  in  children  is,  on  the  whole, 
unsatisfactory,  as  the  space  over  which  dulness  may  be  elicited 
is  so  extremely  small  that  were  we  to  trust  to  percussion  alone 
we  could  but  conclude  in  many  cases  that  the  heart  was  alto- 
gether wanting.  Many  extraneous  conditions  alter  the  cardiac 
dulness.  During  inspiration  and  distention  of  air-vesicles  the 
heart  is  covered  over  and  somewhat  removed  from  the  chest. 
On  the  other  hand,  expiration  enlarges  the  area  of  dulness 
very  materially,  especially  upwards  and  laterally.  In  emphy- 
sema the  dulness  is  permanently  diminished,  and  is  perma- 
nently increased  by  diseases  of  the  heart  and  pericardium. 
Later  in  our  study  we  will  compare  the  adult  prsecordia  with 
that  already  given. 

Auscultation. — In  the  young  this  is  perhaps  the  most  satis- 
factory manner  of  examining  the  heart.  Auscultation  may  be 
practised  either  by  the  mediate  or  the  immediate  method,  in  the 
former  using  the  stethoscope,  and  in  the  latter  applying  the 
ear  directly  to  the  chest.     The  stethoscopes  before  the  medical 


man  of  to-day  are  legion,  as  are  their  form,  shape,  design,  and 
applicability.  On  the  whole,  however,  the  most  generally 
satisfactory  instruments  are  those  that  are  simple  in  construc- 
tion and  light  in  texture.  The  light  gun-metal  mon-aural 
instrument,  with  detachable  ear-piece,  introduced  by  Hawks- 
ley,  is  undoubtedly  the  best  for  every-day  use;  and  if  the  aus- 
cultator  possesses  a  double  stethoscope,  as  seen  in  the  accom- 
panying  figure,  and  described  by  one  of  us  in  the  Medical 
New8}  November  7,  1885,*  he  will  be  fully  prepared,  as  far  as 

A  N'\v  Binaural  Stethoscope,  by  William  A.  Edwards,  31.1). 
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instruments  go,  to  elucidate  the  most  intricate  problems  in 
physical  diagnosis.  In  the  auscultation  of  children  it  is  well 
to  remember  the  following  aphorisms :  Your  patient  and 
yourself  are  to  be  in  a  position  that  will  not  be  constrained  or 
uncomfortable,  and  will  permit  of  a  ready  application  of  the 
ear  or  stethoscope  to  the  region  under  investigation.  The 
chest  should  be  bare,  and  the  stethoscope  applied  closely  and 
accurately  to  the  integument.  The  auscultatory  head  must  not 
be  too  low.     This  is  absolutely  essential. 

Instruct  your  patient,  if  old  enough,  to  inspire,  expire,  and 
hold  the  breath ;  also  auscult  during  full-held  inspiration  and 
expiration. 

Foijowing  the  foregoing  rules,  one  will  be  able  to  detect 
two  sounds  very  dissimilar  in  character;  one  will  be  low,  dull, 
booming,  and  giving  the  impression  as  occurring  close  to  the 
ear, — the  so-called  first  sound  ;  the  other  is  short,  abrupt,  ring- 
ing or  flapping, — the  second  sound.  These  two  sounds  in  chil- 
dren are  audible  over  the  entire  prsecordia,  and  in  fact  over 
most  of  the  costal  framework.  Certain  regions  of  the  chest 
have  been  selected  at  which  the  individual  component  elements 
of  these  sounds  may  be  heard  with  maximum  intensity,  viz., 
the  play  of  the  mitral  valve  is  best  heard  just  over  the  apex- 
beat,  no  matter  what  its  situation ;  the  tricuspid  sound  is  best 
made  out  in  the  vicinity  of,  and  slightly  above,  the  ensiform 
cartilage.  In  this  region  diseases  of  the  right  ventricle  are 
also  to  be  studied.  The  second  costal  cartilage  on  the  right  of 
the  sternum  has  been  designated  "  the  aortic  cartilage."  At 
this  point  the  aortic  valves  are  to  be  auscultated. 

The  sounds  of  the  pulmonary  artery  are  to  be  sought  for  in 
the  second  intercostal  space,  near  the  left  edge  of  the  sternum. 
As  before  stated,  the  cardiac  apparatus  is  situated  somewhat 
higher  in  the  very  young,  hence  we,  in  these  cases,  place  our 
landmarks  somewhat  higher.  A  point  worthy  of  remem- 
brance, more  particularly  to  the  young  auscultator,  is  the  fact 
that  both  the  first  and  the  second  sounds  are  to  be  heard  at 
each  of  the  points  above  stated ;  but  the  sounds  vary  with  the 
different  situations.  The  practical  fact  to  remember  is  that 
the  sounds  have  their  maximum  intensity  and  clearness  over 
the  seat  of  production.     The  sounds  are  variously  modified 
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ovale  plays  an  important  role  in  congenital  heart-disease.  By 
reflecting  a  moment  we  will  see  that  an  appreciable  quantity 
of  the  fcetal  blood,  after  reaching  the  right  auricle,  does  not, 
as  in  the  adult,  find  its  way  into  the  right  ventricle,  but 
through  the  foramen  ovale  into  the  rtgh-t  auricle.  ^*a<X 

Notwithstanding  this  arrangement  to  prevent  the  right  ven- 
tricle from  receiving  more  blood  than  enough  to  keep  the  pul- 
monary artery  patulous,  it  still  receives  too  large  a  quantity; 
hence  nature  has  provided  a  vessel  peculiar  to  the  foetus,  the 
ductus  arteriosus,  arising  from  the  point  of  bifurcation  of  the 
pulmonary  artery  and  opening  into  the  arch  of  the  aorta,  in 
this  way  allowing  but  a  small  proportion  of  the  blood  to  find 
its  way  along  the  pulmonary  artery  and  into  the  lungs. 

In  order  that  the  foetus  may  get  rid  of  its  impure  blood, 
nature  has  prolonged  the  foetal  hypogastric  arteries  into  two 
large  arterial  trunks,  which  pass  into  the  cord,  and  are  then 
styled  the  umbilical  arteries,  and  carry  the  impure  blood  to  the 
placenta  for  renewal.  The  single  umbilical  vein  receives  the 
pure  blood  and  carries  it  to  the  under  surface  of  the  liver, 
where  it  is  turned  into  another  special  foetal  vessel,  the  ductus 
venosus,  and  emptied  into  the  ascending  vena  cava,  and  from 
this  vessel  into  the  right  auricle. 

To  secure  a  more  correct  understanding  of  the  foetal  circu- 
lation, it  is  perhaps  better  to  trace  it  from  the  entrance  of  the 
blood  through  the  umbilical  vein  to  the  under  surface  of  the 
liver.  This  viscus  receives  but  a  small  part  of  it;  the  great 
mass  is  thrown  into  the  vena  cava  through  the  ductus  venosus. 
The  cava  also  receives  the  blood  which  has  circulated  in  the 
lower  extremities  of  the  foetus,  and  that  blood  which  has  cir- 
culated through  the  liver.  This  blood,  mixed  in  quality,  is 
carried  to  the  right  auricle,  and  the  major  part  of  it  is  at  once 
carried  to  the  left  auricle  via  the  foramen  ovale.  From  the 
auricle  it  is  directed  into  the  left  ventricle,  whose  systole  sends 
the  greater  part  of  it  into  the  head  and  upper  extremities 
through  the  aorta;  but  a  small  portion  is  sent  to  the  lower 
extremities.  The  blood  which  has  been  distributed  to  the 
upper  part  of  the  body  is  returned  to  the  superior  vena  cava, 
and  is  then  emptied  into  the  right  auricle,  and  from  here  the 
largest  quantity  of  the  blood  is  thrown  into  the  right  ventricle, 
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whose  systole  propels  it  into  the  pulmonary  artery  and  through 
the  ductus  arteriosus  into  the  descending  aorta. 

It  is  thus  seen  that  some  of  the  blood  in  the  descending 
aorta,  which  is  to  be  conveyed  to  the  lower  extremities,  has 
already  circulated  through  the  head  and  upper  extremities; 
but  the  greater  part  of  the  blood  in  the  descending  aorta  is 
carried  for  purification  to  the  placenta  through  the  umbilical 
arteries. 

At  birth  the  circulation  must  at  once  change  from  the  con- 
ditions that  were  adaptable  to  the  uterine  environment  to  that 
which  will  support  the  life  and  vitality  of  a  separate  or- 
ganism. 

The  establishment  of  independent  circulation  takes  place  as 
soon  as  the  child  is  born.  The  first  act  of  the  new-born  babe 
is  a  lusty  cry  which  inflates  the  lungs,  and,  in  consequence, 
dilates  the  pulmonary  arteries.  As  a  sequence,  the  greater 
part  of  the  blood  in  the  right  ventricle  is  at  once  distributed 
to  the  lungs,  where  it  becomes  changed  from  venous  to  arterial 
blood,  and  is  returned  through  the  pulmonary  veins  to  the  left 
auricle.  The  left  auricle  now  receives  more  blood  than  it  has 
been  accustomed  to,  the  right  less,  and,  owing  to  arrest  of  the 
placental  circulation,  the  umbilical  veins  are  inactive.  We 
now  find  that  the  pressure  of  the  blood  in  the  two  auricles  is 
equalized,  which  aids  in  the  closure  of  the  foramen  ovale. 
The  blood  no  longer  finds  its  way  from  right  to  left  auricle, 
but  into  the  right  ventricle,  and  thence  to  the  pulmonary 
artery.  The  ductus  arteriosus  becomes  impervious,  and  soon 
collapses.  The  blood  in  the  descending  aorta  does  not  find  its 
way  into  the  hypogastric  arteries,  but  directly  into  the  lower 
extremities,  and  adult  circulation  is  established. 

CONGENITAL     DISEASES     OF     THE     HEART,    MALFORMATION, 

CYANOSIS. 

The  circulatory  apparatus  at  the  beginning  of  embryonic 
life  is  represented  simply  by  a  few  cells;  pulsations  in  the 
human  embryo  appear  towards  the  fifth  day  (Paul). 

Coste  has  had  the  good  fortune  to  study  the  human  heart 
at  the  second  week  of  uterine  life.  Authors  differ  as  to 
whether   the  heart   is   first   simply  a  straight  tube  or  spindle- 
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shaped  pouch ;  at  all  events  its  earliest  trace  is  simply  a  thick- 
ening of  the  intestinal  fibrous  layer  of  the  fore  part  of  the 
alimentary  canal.  At  two  weeks  the  heart  has  become  curved 
like  the  letter  S,  the  posterior  part  of  the  tube  rests  on  the 
dorsal  surface  of  the  anterior  part ;  the  upper  or  anterior  ex- 
tremity forms  connection  with  the  arterial  branches,  and  will 
ultimately  furnish  the  aortic  arches;  the  posterior  part  receives 
the  omphalomesenteric  veins.  As  growth  progresses  the  curves 
in  the  letter  S  increase,  and  shallow  indentations  become  more 
apparent.  These  mark  the  first  division  of  the  organ  into 
auricles  and  ventricles.  The  first  indentation  represents  the 
auricles  into  which  the  veins  are  running,  the  middle  the 
ventricles,  and  the  lower  or  third  portion  the  common  arterial 
trunk.  Before  the  cardiac  apparatus  assumes  the  S-like  form 
the  primitive  auricles  are  the  larger;  but  a  little  later  the  ven- 
tricles become  much  the  largest.  At  the  end  of  the  second 
week  the  heart  is  still  simply  a  hollow,  twisted  tube,  the  blood 
entering  by  the  veins,  and  finding  its  exit  by  the  arteries,  the 
auricles  and  ventricles  simply  forming  a  common  chamber. 
The  exact  method  by  which  the  auriculo-ventricular  septum 
is  evolved  is  as  yet  not  clearly  demonstrated.  At  the  fourth 
week  the  heart  is  divided  into  halves,  a  left,  or  arterial,  and 
a  right,  or  venous,  half.  The  common  arterial  trunk  is  now 
separated  into  what  will  eventually  form  the  aortic  and  pul- 
monary artery.  At  about  the  third  month  the  auriculo-ven- 
tricular septum  is  completely  formed,  as  is  also  the  septum 
ventriculorum  dividing  the  right  and  the  left  ventricles.  The 
septum  dividing  the  auricles  is  now  entirely  completed  except 
that  portion  which  will  form  the  foramen  ovale,  and  will  be 
closed  in  a  manner  to  be  described  hereafter.  The  foetal  heart, 
after  about  the  first  month,  has  a  more  or  less  rectangular  out- 
line, the  auricular  appendages  overhanging  the  ventricles.  The 
manner  of  the  formation  of  the  aorta  and  pulmonary  artery 
cannot  better  be  described  than  in  the  words  of  Rokitansky, 
quoted  by  Longstreth  :  "  These  two  vessels  have  their  origin  in 
the  common  arterial  trunk,  which  divides  into  the  permanent 
aorta  and  pulmonary  artery,  to  be  completed  about  the  eighth 
week.  A  little  swelling  appears  in  the  common  trunk,  which 
does  not  grow  in  a  straight  line  through  the   lumen  of  the 
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common  trunk,  but  in  such  a  manner  that  the  forming  septum 
makes  a  concavity  posteriorly  towards  the  aorta,  and  a  con- 
vexity anteriorly  towards  the  pulmonary ;  thus  on  cross-section 
the  aorta  has  the  outline  of  the  gibbous  moon,  the  pulmonary 
fitting  into  it  separated  by  the  septum  of  a  new  moon.  The 
septum  ventriculorum,  starting  at  the  base  of  the  ventricles 
from  the  fibrous  ring  of  the  auriculo-ventricular  orifice  (having 
already  been  built  upward  from  the  future  apex  of  the  heart), 
originates  at  a  point  on  the  posterior  wall  of  the  common 
ventricular  cavity  in  exact  correspondence  with  the  starting- 
point  of  the  little  swelling  on  the  inner  surface  of  the  common 
arterial  trunk.  The  two  septa  are  thus  formed  in  apposition, 
and  the  structure  of  the  septum  ventriculorum  is  so  far  advanced 
that  by  the  eighth  week  the  vascular  trunks  are  connected  with 
the  proper  ventricles,  but  the  septum  ventriculorum  does  not 
close  completely  until  about  the  twelfth  week." 

Having  hastily  reviewed  the  development  of  the  human 
heart,  let  us  for  a  moment  consider  the  changes  which  take 
place  in  the  vascular  arrangement  of  the  foetus  after  birth,  as 
it  is  to  an  abnormality  or  arrest  of  these  changes  that  many 
cases  of  so-called  congenital  heart-disease  are  due.  The  ductus 
arteriosus  collapses  soon  after  birth  ;  the  vessel  contracts  by  its 
own  inherent  contractility,  and  from  the  loss  of  the  column  of 
blood  which  formerly  passed  through  it,  the  mass  of  the  blood 
now  going  to  the  lungs.  Some  interesting  observations  on  this 
structure  were  made  by  J.  Collins  Warren  before  the  Philadel- 
phia Pathological  Society  in  October,  1885. 

His  investigations  lead  him  to  conclude  that  the  ductus  arte- 
riosus at  the  time  of  birth  in  certain  important  respects  differs 
in  structure  from  the  aorta  and  pulmonary  artery.  The  media 
is  much  thicker  than  in  either  of  these  vessels;  it  is  thrown  into 
irregular  folds,  which  are  increased  at  the  time  of  birth.  The 
outlines  between  the  different  layers  are  less  marked  than  in 
the  walls  of  other  vessels.  The  lamina  elastica  .is  indistinct, 
and  in  places  apparently  wanting.  The  media  consists  chiefly 
of  longitudinal  layers  of  muscular  fibre,  a  few  circular  bundles 
existing  in  the  outermost  layers.  A  few  weeks  after  birth  the 
greater  portion  of  the  walls  of  the  ductus  undergo  hyaline 
degeneration,  the  outer  or  circular  fibres  of  the  media  alone 
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remaining.  There  is  at  this  time  an  active  growth  of  long, 
spindle-shaped  cells,  with  staff-shaped  nuclei  at  the  edge  of 
the  media  bordering  on  the  opening  into  the  aorta;  there  is 
also  thickening  of  the  intima.  Eventually  the  hyaline  tissue 
becomes  absorbed,  and  is  replaced  by  a  band  of  fibres  continu- 
ous at  each  end  with  the  media  of  the  large  vessels.  At  the 
aortic  end,  in  a  longitudinal  section,  the  media  is  seen  slightly 
separated  at  the  point  of  the  cicatrix,  and  between  the  two  and 
continuous  with  them  are  the  longitudinal  fibres  of  the  liga- 
mentum  arteriosum.  In  the  centre  of  the  depression  marking 
the  site  of  the  cicatrix  a  small  vessel  is  given  off  into  the  axis 
of  the  ligament,  where  it  either  loses  itself  in  a  capillary  net- 
work or  becomes  continuous  with  a  similar  vessel  coming  from 
the  pulmonary  artery. 

Dr.  W.  S.  Forbes  would  add  as  a  cause  of  closure  of  the 
ductus  arteriosus  the  traction  exerted  by  the  descent  of  the 
diaphragm  upon  the  fibrous  bands  extending  from  the  ten- 
dinous centre  of  the  muscle  to  the  aortic  arch. 

The  foramen  ovale  soon  becomes  permanently  closed,  prob- 
ably by  contracting  adhesions  to  the  edges  of  the  aperture. 
The  umbilical  arteries  and  veins  and  the  ductus  venosus 
speedily  collapse  and  become  impervious.  Any  one  of  these 
structures  may  remain  pervious  and  constitute  some  of  the 
circulatory  anomalies  due  to  arrested  development  or  want  of 
proper  completion  in  the  stages  of  change  from  foetal  to  adult 
circulation. 

Attempts  have  been  made  for  the  last  thirty  years  to  classify 
the  circulatory  anomalies  and  malformations  into  a  convenient 
working  form,  so  that  cases  may  be  arranged  under  this  or 
that  heading,  with,  however,  but  meagre  success.  Peacock's 
classification,  a  fairly  good  one,  is  as  follows : 

1.  Arrest  of  development  early  in  foetal  life  (fourth  to  sixth 
week ;  heart  with  two  or  three  cavities ;  single  or  imperfectly 
divided  arterial  trunk). 

2.  Arrest  at  a  later  period  (sixth  to  twelfth  week ;  imper- 
fect auricular  or  ventricular  septum ;  imperfect  or  misplaced 
vessels). 

3.  Those  after  the  third  foetal  month  (closure  and  patency 
of  foetal  passages ;  irregularities  of  valves,  cavities,  etc.). 
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We  agree  with  Longstreth,  that  could  a  classification  be 
based  on  the  seat  of  the  disease  alone  it  would  simplify  the 
study  of  these  cases  to  a  great  degree, — in  fact,  be  as  simple  as 
the  study  of  adult  valvular  disease ;  but  this,  unfortunately,  if 
carried  out,  would,  owing  to  the  varieties  in  the  morbid  pro- 
cesses, lead  us  to  greater  chaos  than  ever,  so  that  on  the  whole 
it  is  perhaps  wiser  to  divide  the  subject  under  two  grand 
headings, — (1)  the  primary  malformation,  (2)  and  their  sec- 
ondary effects. 

The  foramen  ovale. — As  stated  above,  the  auricles  shortly 
after  birth  are  no  longer  intercommunicating,  owing  to  the 
closure  of  the  valve.  This,  however,  is  not  always  the  case, 
as  the  valve  may  fail  to  adhere,  there  may  be  perforations  or 
slits  in  its  leaflets,  or  the  opening  may  be  so  disproportionate 
in  size  that  the  valves  will  not  make  it  impervious.  At  times 
this  opening  is  so  large  that  but  little  inter-auricular  septum 
exists  at  all.  Some  observers  state  that  the  valve  is  never 
completely  obliterated  until  the  eighteenth  month  or  second 
year  of  extra-uterine  life.  We  occasionally  meet  with  cases 
on  the  post-mortem  table  in  which  there  is  an  anatomical 
defect  in  the  foramen,  but  in  which  there  is  perfect  physio- 
logical action.  Such  a  case  was  examined  by  us  in  the  Phila- 
delphia Hospital.  The  child  was  aged  four,  and  had  pre- 
sented during  life  no  evidence  of  cardiac  or  circulatory  dis- 
turbance. Death  was  caused  by  acute  entero-colitis.  In 
front  of  and  slightly  above  the  fossa  ovale  was  seen  the  so- 
called  valve  of  Vieussens,  which  is  a  simple  muscular  projec- 
tion, with  its  concavity  looking  posteriorly  and  inferiorly. 
This  was  continuous  below  with  the  Eustachian  valve.  The 
proper  adherence  of  these  two  structures  would  have  closed 
the  foramen  ovale.  The  two  arches  in  our  case  crossed  like 
the  blades  of  scissors,  and  admitted  the  passage  of  a  small,  flat 
instrument  from  the  right  to  the  left  auricle;  but  at  the  mo- 
ment of  auricular  systole  the  blades  of  the  scissors,  so  to  speak, 
were  accurately  applied  one  to  the  other,  and,  consequently,  no 
admixture  of  the  venous  and  arterial  blood  was  possible.  It 
seems  to  be  a  fact  that  defects  of  the  foramen  ovale  are  more 
common  in  females  than  in  males.  It  also  seems  to  be  estab- 
lished  that  most  eases  of  patency  of  foramen  ovale  are  to  be 
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classified  under  the  second  division  of  our  subject, — i.e.,  sec- 
ondary effects.  This,  of  course,  excludes  those  cases  present- 
ing slits  or  perforations  in  the  valves. 

In  many  cases  the  patulous  foramen  is  secondary  to  defects 
in  the  mitral  valve,  allowing  regurgitation  or  obstruction  in 
the  large  arterial  trunks,  aorta,  and  pulmonary  artery.  A 
patulous  foramen  is  more  frequently  associated  with  obstruc- 
tion or  narrowing  of  the  pulmonary  artery.  Narrowing  of  the 
tricuspid  orifice  would  also  be  a  direct  cause  of  patulous  fora- 
men ovale,  but  primary  defect  in  the  tricuspid  orifice,  causing 
narrowing  or  stenosis,  is  very  rare ;  in  fact,  it  is  rare  that  we 
see  it  even  in  combination  with  other  defects.  It  may  be, 
and  generally  is,  due  to  narrowing  of  the  pulmonary  artery. 
As  a  rule  the  direction  of  the  blood-current  in  cases  of  patulous 
foramen  ovale  is  the  same  as  that  during  foetal  life, — i.e.,  from 
right  to  left  auricle, — but  cases  have  been  noted  in  which  the 
direction  of  the  blood-current  was  directly  opposite  from  that 
which  pertains  during  intra-uterine  life, — i.e.,  from  left  to 
right. 

Premature  closure  of  the  foramen  ovale. — This  is  of  vei^r 
rare  occurrence.  In  these  cases,  as  one  would  expect,  the  right 
side  of  the  heart  is  unduly  developed  and  the  left  atrophied. 
The  blood  during  foetal  life  is  of  necessity  all  transmitted 
through  the  right 'cavities,  the  pulmonary  artery,  and  duct. 
To  Vieussens  is  due  the  credit  of  first  recording  such  a  case. 

Patent  septum  ventriculorum. — An  abnormal  communica- 
tion may  also  exist  between  the  two  ventricles  greater  or-  less 
in  degree;  in  some  cases  almost  the  entire  septum  may  be 
absent;  as  a  rule,  however,  a  small  opening  is  found  in  the 
pars  membranacea,  or  undefended  pari,  which  is  that  portion  of 
the  septum  that  is  practically  simply  a  membranous  partition 
between  the  ventricles.  The  openings  may  be  multiple. 
Three  have  been  recorded. 

This  again  is  rarely  a  primary  malformation,  but  usually 
follows  defects  in  the  pulmonary  circuit;  the  septum  normally 
closes  a  little  before  the  twelfth  week,  hence  a  patulous  con- 
dition would  indicate  an  abnormality  early  in  foetal  life.  The 
blood-current  is  usually  from  left  to  right ;  it,  however,  may 
be  reversed,  as  we  saw  in  cases  of  auricular  communication. 
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The  pulmonary  artery  and  valves:  narrowing  stenosis  or 
atresia  (with  closed  ventricular  septum). — This  is  a  somewhat 
frequent  defect;  the  atresia  varies  in  degree  from  simple  nar- 
rowing to  complete  closure ;  as  a  rule,  the  greater  the  stenosis 
and  thinning  of  arterial  wall  the  earlier  did  the  defect  arise. 

The  foramen  ovale,  as  above  stated,  is  generally  patulous,  as 
is  also  the  ductus  arteriosus.  In  cases  of  atresia  the  right 
ventricle  will  be  found  markedly  decreased  in  size;  in  cases  of 
stenosis  the  ventricle  is  generally  in  a  condition  of  dilated 
hypertrophy. 

Stenosis  and  atresia  (with  open  septum  ventriculorum). — 
This  condition  is  considered  by  many  competent  authorities 
to  be  the  most  frequent  malformation  of  the  heart.  The  nar- 
rowing or  stenosis  may  be  observed  at  any  point  from  the 
valves  to  the  bifurcation  of  the  artery ;  it  is,  however,  generally 
most  noticeable  at  the  orifice.  The  vessel-walls  may  be  ex- 
tremely thin,  and  the  vessel  itself  somewhat  shrunken. 

In  complete  atresia  one  of  two  conditions  will  be  met  with : 
either  the  valves  alone  are  closed,  accompanied  by  a  narrowing 
of  the  vessel  calibre,  or  the  vessel  itself,  from  orifice  to  bifur- 
cation, is  changed  into  a  cord.  Many  secondary  changes  are 
to  be  noted.  Right  auricular  and  ventricular  hypertrophy, 
with  dilatation  and  altered  tricuspid  leaflets,  is  not  infrequently 
combined  with  the  stenosis  and  atresia ;  the  left  ventricle  being 
smaller  than  normal,  the  shape  of  the  heart  is  changed. 

The  aorta  may  be  increased  in  size  and  the  mitral  valves 
altered  by  morbid  changes. 

The  fact  that  the  septum  ventriculorum  remains  open  ex- 
plains the  mechanism  by  which  the  circulation  is  maintained, 
the  blood  finding  its  way  through  the  patulous  septum  into 
the  left  ventricle. 

The  foramen  ovale  and  ductus  arteriosus  in  some  cases  are 
closed,  in  others  open.  In  about  thirteen  percent,  of  all  cases 
the  ductus  arteriosus  was  found  to  be  entirely  absent. 

The  pulmonary  artwy  valves  may  present  congenital  numeri- 
cal abnormalities,  being  either  excessive  or  deficient  in  number 
and  conformation.* 

More  than  the  normal  number  of  valves  has  but  little 
clinical  significance;  but  a  lessened  number  is  decidedly  im- 

*  Heart  showing  anomalous  arrangement  of  the  leaflets  of  the  pulmonary  valve, 
theM  being  tour  in  number.    Wilson,  Trans.  Path.  800.  Phil.,  vol.  vii.  i>.  67. 
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portant  in  prognostic  significance  of  later  life,  as,  if  there  be 
but  two  valves,  there  is  great  probability  of  insufficiency,  per- 
mitting regurgitation,  arising  during  adult  life. 

If  there  be  but  one  valve,  with  ill-defined  markings,  showing 
attempts  at  division,  the  probabilities  are  that  obstruction  will 
arise. 

The  valves  may  be  entirely  absent,  or  there  may  be  simply 
a  diaphragm  separating  the  orifice  from  the  ventricle. 

The  tricuspid  valve  and  orifice. — This,  again,  is  a  situation  in 
which  we  rarely  encounter  primary  abnormalities,  although  it 
is  often  indeed  difficult  to  say  whether  they  are  primary  or 
secondary. 

The  valve  may  be  very  imperfect,  allowing  regurgitation,  or 
there  may  be  stenosis  or  atresia,  due  to  adhesion  of  the  leaflets 
or  contraction  of  the  connective  tissue.  In  some  cases  the 
valve  has  been  seen  stretched  across  the  orifice  like  a  little 
diaphragm;  there  is  usually  a  small  opening  in  its  centre, 
through  which  the  blood  is  able  to  find  its  way ;  in  other  cases 
the  orifice  and  valve  have  failed  to  develop,  appearing  shrunken 
or  shrivelled ;  the  entire  right  ventricle  in  these  cases  has  not 
undergone  the  proper  amount  of  development.  The  pulmo- 
nary artery  is  also  usually  insufficiently  developed,  with  nar- 
rowing of  the  pulmonary  conus.  The  foramen  ovale  and  the 
ductus  arteriosus  may  both  remain  patulous.  Having  now 
considered  the  right  side  of  the  heart  and  its  defects,  we  will 
consider  defects  in  the  left  side  of  the  heart.  Congenital  pri- 
mary defects  are  relatively  much  less  frequent  in  the  left  heart 
than  in  the  right.  Defects  in  the  aorta  and  its  valves  are  per- 
haps more  frequently  met  with  than  defects  in  the  mitral 
valve  or  orifice. 

The  aorta  has  been  noted  in  a  condition  much  narrower 
than  normal ;  this  is  a  true  primary  defect,  due  to  unequal  di- 
vision of  the  truncus  arteriosus  communis. 

Narrowing  of  the  aortic  conus  may  originate  late  in  foetal 
life  from  an  endocarditis,  similar  to  that  seen  in  extra-uterine 
life.  In  these  cases  the  mitral  curtains  will  generally  be  im- 
plicated in  the  process,  as  will  also  the  aortic  valves. 

The  left  ventricle  may  be  either  in  a  condition  of  simple 
hypertrophy  or  one  of   dilated    hypertrophy,  or  it  may  be 
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shrivelled  and  shrunken,  as  was  the  right  ventricle  in  similar 
affections  of  its  outlet. 

Should  the  aortic  stenosis  arise  early  in  the  foetal  life  other 
secondary  effects  will  be  noted,  not,  however,  as  marked  as 
were  those  in  the  right  heart.  The  auricular  or  ventricular 
septa  may  be  patulous ;  the  aortic  valves  may  be  but  two  in 
number,  or  firm  bands  may  form  beneath  the  aortic  orifice. 
The  mitral  orifice  is  much  less  frequently  affected  than  the 
aortic.  This  is  the  rule  also  in  the  right  side  of  the  heart,  the 
pulmonary  being  more  frequently  affected  than  the  tricuspid. 

Transposition  and  malformation  of  the  great  vessels. — Un- 
equal division  of  the  common  trunk  has  already  been  noted 
under  pulmonary  and  aortic  stenosis  or  atresia. 

The  transposition  may  be  of  two  varieties :  the  vessels  may 
communicate  with  the  wrong  ventricle  but  their  relative  posi- 
tions to  each  other  may  be  normal,  or  they  may  communicate 
with  the  wrong  ventricle  and  be  transposed  in  their  relations 
to  each  other;  this  latter  defect  arises  very  early  in  fcetal  life, 
and  is  attended  with  many  secondary  defects. 

The  common  trunk  at  its  beginning  may  fail  to  completely 
divide,  and  the  blood  of  the  aorta  is  allowed  to  mingle  with 
that  in  the  pulmonary  artery;  in  all  these  cases  we  are  likely 
to  note  a  deficiency  in  the  ventricular  septum  and  other  abnor- 
malities. In  these  cases  the  heart  is  not  infrequently  displaced 
in  the  chest. 

Transposition  of  the  aortic  and  pulmonary  arteries  has  been 
a  well -recognized  congenital  defect  for  a  number  of  years; 
indeed,  the  first  case  was  recorded  so  early  as  1797,  by  Dr. 
Baillie,  and  the  specimen  still  exists  in  the  Royal  College  of 
Physicians. 

The  descending  aorta  may  be  given  off  from  the  pulmonary 
artery  through  the  ductus  arteriosus.  This  is  generally  caused 
by  imperfect  development  of  the  aorta  between  the  origin  of 
the  left  subclavian  artery  and  the  duct,  as  a  consequence  suffi- 
cient blood  is  not  carried  from  the  ascending  to  the  descending 
aorta.  These  cases  are  seen  on  the  post-mortem  table,  ad- 
vanced in  years,  with  an  obliteration  of  the  aorta  beyond  the 
left  subclavian  artery,  the  circulation  being  maintained  through 
collateral  channels.     Such  a  case  is  recorded  by  Steidelle. 
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Transposition  of  the  venous  trunks. — In  these  anomalies  the 
foramen  ovale  remains  pervious  of  course,  allowing  the  venous 
and  arterial  blood  to  mingle;  this  to  a  certain  extent  over- 
comes the  anomalous  arrangement  of  the  venous  trunks,  as 
persons  have  reached  a  fairly  advanced  age  under  conditions  of 
transposed  venous  trunks. 

The  ductus  arteriosus. — The  closure  of  this  structure  com- 
mences normally  at  the  aortic  extremity,  and  is  usually,  ac- 
cording to  Billard,  not  entirely  closed  until  fourteen  days  after 
birth.*  It  may  not  close  until  twenty-one  or  thirty  days  after 
birth.  The  pulmonary  extremity  may  remain  pervious  for  a 
longer  time ;  if  the  closure  commences  at  the  pulmonary  ex- 
tremity, it  is  as  a  rule  due  to  cardiac  abnormality  and  reverse 
blood-current. 

Cases  are  recorded  in  which  the  duct  is  totally  impervious, 
others  where  it  is  partly  open,  and  again  others  in  which  the 
entire  structure  is  wanting,  and  in  other  cases  two  ducts  have 
been  found ;  a  distinct  duct  has  been  recorded  as  arising  from 
the  right  ventricle.  It  has  been  noted  in  a  state  of  great  dila- 
tation. 

Premature  closure  of  the  duct  is  in  reality  a  defective  devel- 
opment, or  absence,  of  the  duct.  In  many  cases  the  pulmonary 
orifice  is  so  narrowed  that  the  duct  is  apparently  closed.  If 
the  pulmonary  orifice  is  closed  the  duct  remains  patulous.  The 
blood  from  the  right  heart,  to  reach  the  lungs,  must  pass 
through  the  foramen  ovale  or  through  the  ventricular  septum. 
A  patulous  duct  is  usually  seen  in  case  of  transposed  vessels, 
as  above  recorded,  or  when  the  descending  aorta  is  markedly 
narrowed. 

Numerical  auriculo-ventricular  anomalies. — A  supernumer- 
ary ventricle  may  exist  on  the  right  side.  They  have  been 
met  with  of  various  sizes.  The  defect  is  in  all  probability 
due  to  inflammation  of  the  foetal  endo-  and  myocardium, 
together  with  hypertrophy  of  the  muscular  bands  close  to  the 
conus  arteriosus  dexter.  Fenton  records  a  heart  with  five 
cavities.     The  cor  biloculare  is  a  heart  consisting  of  but  two 

*  For  manner  of  closure  see  observations  of  J.  Collins  Warren. 
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cavities,  one  auricle  and  one  ventricle.  The  cor  triloculare 
biatriatum  is  the  association  of  a  single  ventricle  with  two 
auricles.  On  the  other  hand,  the  cor  triloculare  biventriculare 
is  a  double  ventricle  and  a  single  auricle. 

As  an  interesting  example  of  these  numerical  abnormalities 
we  would  cite  the  case  reported  by  Brewer  in  Boston  Med.  and 
Surg.  Reporter  (  Weekly  Med.  Review,  October  1 7, 1 885).  At  the 
Columbia  Lying-in  Hospital  in  Washington  a  healthy  colored 
woman  was  delivered  of  a  male  child.  At  the  time  of  birth 
the  child  wTas  cyanosed,  and  it  was  only  after  the  employment 
of  artificial  respiration  and  various  other  stimulating  measures 
that  respiration  was  established.  The  child  lived  fifty-four 
hours,  during  which  time  embarrassment  of  respiration,  rapid- 
ity of  pulse,  and  great  restlessness  were  constantly  observed. 
The  efforts  at  nursing  were  feeble  and  without  result. 

At  the  autopsy  the  heart  alone  was  removed  and  preserved 
for  subsequent  examination.  The  lungs  and  abdominal  or- 
gans were  examined  in  situ.  The  former  were  well  aerated, 
and  the  latter  presented  nothing  abnormal.  Upon  later  inves- 
tigation the  heart  was  found  to  consist  of  three  cavities,  two 
auricles  and  one  ventricle.  The  auricles  were  well  formed, 
but  of  unequal  size,  the  left  being  considerably  enlarged.  The 
septum  was  present,  and  exhibited  nothing  abnormal  except 
the  large  size  of  the  foramen  ovale,  which  admitted  the  tip  of 
the  little  finger.  There  was  but  one,  the  left  auriculo-ven- 
tricular,  opening.  In  place  of  the  tricuspid  valve  there  was  a 
slight  depression,  at  the  bottom  of  which  was  a  minute  fibrous 
ring,  three  mm.  in  diameter.  This  was  impervious,  and  an 
opening  made  through  it  in  search  of  a  rudimentary  right 
ventricle  revealed  nothing  but  the  dense  muscular  tissue  of 
the  ventricular  wall. 

The  ventricular  portion  of  the  heart  did  not  differ  in  size 
and  external  appearance  from  normal  specimens  of  the  same 
age.  The  walls  were  somewhat  hypertrophied,  measuring 
nine  mm.  in  thickness.  Its  cavity  was  spacious,  and  presented 
no  trace  of  a  septum;  from  it  was  given  off  one  large  arterial 
trunk,  the  aorta.  A  small  vessel,  blindly  originating  at  the 
junction  of  the  anterior  wall  of  the  aorta  with  the  ventricle, 
measuring  three  mm.  in  diameter,  bifurcating  eight  mm.  above 
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its  origin,  was  observed  and  considered  by  Dr.  D.  S.  Lamb,  of 
the  Army  Medical  Museum,  to  be  the  rudimentary  pulmonary 
artery.  As  the  autopsy  was  necessarily  hurried,  further  in- 
vestigation, with  a  view  of  ascertaining  the  origin  of  the  ves- 
sels supplying  the  lungs,  was  not  undertaken. 

"  Although  the  specimen  exhibits  three  distinct  cavities,  con- 
sidered from  a  physiological  point  of  view,  it  should  be  classed 
as  a  bilocular  heart,  inasmuch  as  the  right  auricle,  having  no 
connection  with  the  ventricle,  serves  only  as  a  common  venous 
trunk. 

"Examples  of  trilocular  hearts  are  by  no- means  common. 
Peacock,  in  1858,  had  collected  but  eleven,  and  the  American 
and  British  journals  published  since  that  time  furnish  an  ad- 
ditional record  of  seven  cases.  Most  of  these,  however,  are 
examples  of  an  arrest  of  development  taking  place  at  a  period 
of  foetal  life  much  later  than  the  case  which  is  now  under  con- 
sideration. Evidence  of  this  is  to  be  found  in  the  fact  that  in 
nearly  every  instance  a  rudimentary  ventricular  septum  is 
present,  and  the  pulmonary  artery,  in  a  more  or  less  complete 
state  of  development,  can  generally  be  found  to  communicate 
with  the  ventricle. 

"Of  the  few  cases  which  closely  resemble  this  one  can  be 
mentioned  the  one  reported  by  C.  Bernhard,  in  which  there  was 
entire  absence  of  auricular  septum,  right  ventricle,  and  pul- 
monary arteries;  two  cases  (reported  by  Owen  and  Vernon)  in 
which  there  was  absence  of  left  ventricle  and  aorta,  the  auricu- 
lar septum  being  defective ;  and  the  case  described  by  Heinman 
in  the  Medical  Record  of  1878,  which  consisted  of  two  auricles 
and  one  (the  left)  ventricle,  the  aorta  being  well  formed  and 
the  pulmonary  artery  rudimentary  and  impervious." 

These  three  latter  numerical  defects  are,  as  a  rule,  associ- 
ated with  abnormalities  of  the  pulmonary  artery  or  orifice. 
That  presenting  a  single  auricle  is  in  reality  a  deficient  closure 
of  the  foramen  ovale;  but  the  hearts  thus  deformed,  as  a 
general  rule,  present  many  other  abnormalities. 

The  same  band -like  hypertrophy  of  muscular  fibre  which 
assisted  in  forming  a  supernumerary  ventricle  on  the  right 
side  may  also  be  met  with  in  the  left  ventricle,  producing  a 
similar  anomaly.* 

*  Note. — See  Addenda,  No.  I. 
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of  chilliness  or  of  actual  cold  ;  others  will  show  a  subnormal 
temperature,  possibly  of  half  a  degree,  particularly  after  a 
paroxysm  of  dyspnoea,  or  cyanosis.  If  the  temperature  is 
materially  lowered  for  any  length  of  time,  the  case  is  ap- 
proaching dissolution.  The  temperature  is  said  to  rise  as  high 
in  these  children  when  affected  by  febrile  disease  as  it  does  in 
those  with  normal  hearts.  Palpitation  is  generally  evident. 
In  some  cases  it  only  occurs  on  exertion ;  in  others  when  there 
is  dilated  hypertrophy  and  obstruction  in  the  blood-current. 
It  is  then  apt  to  be  excessive,  distressing,  and  alarming  to  the 
patients  and  their  friends. 

Cough  is  almost  always  present,  aggravated  by  pulmonary 
congestion,  to  which  these  cases  are  liable  on  account  of  venous 
stasis  in  the  bronchial  and  pulmonary  mucous  membranes. 
There  may  be  bloody  expectoration.  Besides  bronchitis  they 
are  prone  to  congestion  of  liver,  spleen,  general  or  local 
dropsy,  and  albuminuria.  Clubbing  and  rounding  of  the 
fingers  and  arching  of  the  nails  was  by  the  older  observers 
considered  characteristic  of  malformation  of  the  heart.  Later 
it  was  thought  to  be  pathognomonic  of  tubercular  pulmo- 
nary phthisis.  Now,  however,  we  recognize  it  in  many  other 
affections,  as  in  acquired  valvular  disease,  chronic  pleurisy, 
and  in  chronic  pulmonary  diseases. 

It  is  worthy  of  note,  however,  that  frequently  tubercular 
phthisis  is  associated  with  congenital  stenosis  of  the  pulmonary 
artery.  This  has  been  the  experience  of  many  observers. 
"Whether  it  is  a  true  relation  between  cause  and  effect,  it  is, 
in  view  of  our  knowledge  of  bacillary  phthisis,  indeed  difficult 
to  say,  as  it  does  not  seem  obvious  why  cases  with  congenital 
stenotic  pulmonary  arteries  should  present  a  soil  that  would 
favor  the  development  of  the  bacillus  tuberculosis. 

There  may  be  ulcerations  about  the  toes,  anus,  vulva,  or 
finger-nails,  due  to  deficient  circulation,  or  a  peculiar  skin 
mottling,  thought  by  some  to  be  characteristic.  The  physical 
signs  are  on  the  whole  not  as  characteristic  as  we  would 
desire;  indeed,  there  exists  no  sign  or  sequence  of  signs  by 
which  a  congenital  murmur  can  be  definitely  differentiated 
from  an  acquired  lesion. 

By  conjointly  inspecting  and  palpating  we  may  determine 
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the  fact  that  the  heart  is  not  in  its  normal  position,  and  re- 
membering the  fact  that  displacement  of  the  heart  is  usually 
associated  with  transposition  of  the  principal  trunks,  we  may 
in  this  way  throw  some  light  on  the  problem.  Palpation 
not  infrequently  determines  the  presence  of  a  purring  thrill. 
Percussion  may,  or  may  not,  showT  increased  area  of  dulness,  as 
a  heart  may  be  extensively  malformed  with  but  little,  if  any, 
alteration  in  its  size.  Auscultation  will  in  all  likelihood  reveal 
a  low,  blowing,  basal,  systolic  murmur,  usually  single.  This 
murmur  is  generally  caused  by  a  patulous  foramen  ovale,  or 
imperfect  septum  ventriculum.  Of  course  the  murmurs  may 
be  multiple,  or  they  may  be  rough,  rasping,  and  diastolic  in 
time. 

The  murmur  due  to  a  patent  foramen  ovale  may  vary  in 
time  and  intensity.  Tilbury  Fox  considered  that  a  murmur 
due  to  patent  foramen  ovale  should  be  presystolic  in  time. 
George  Johnson  is  of  a  similar  opinion.  The  fact  of  the  matter 
is,  that  the  murmur  may  be  either  systolic  or  presystolic. 
Systolic,  says  Foster,  when  there  is  high  pressure  in  the  venous 
system,  and  the  direction  of  the  current  is  from  right  to  left 
auricle,  or  is  due  to  vis  a  tergo  of  a  powerful  right  ventricle, 
the  current  is  then  from  left  to  right  auricle.  Presystolic 
when  from  unusually  strong  left  auricle  there  is  a  flow  through 
the  foramen  into  right  auricle.  Congenital  disease  of  the 
pulmonary  artery,  or  orifice,  will  always  present  cyanosis,  in 
some  cases  marked  blueness,  in  others  sallowness  or  the  white- 
ness of  profound  anaemia  alternating  with  cyanotic  attacks. 
The  murmur  is  usually  systolic,  roaring  or  rolling,  superficial, 
and  apt  to  be  rough.  In  two  of  Sansom's  cases  tactile  thrill 
was  appreciable. 

Aortic  stenosis  is  of  such  extreme  rarity  either  as  a  congeni- 
tal affection,  or  one  of  infancy,  that  we  may  almost  exclude  it 
from  consideration.  If  murmurs  occur  at  this  region  they  are 
generally  haDmic  in  origin.  West,  however,  says  that  even 
these  are  rare  before  the  seventh  year. 

The  following  summary  of  congenital  murmurs,  after  San- 
som,  is,  we  think,  of  sufficient  interest  to  be  inserted  here  : 

(1)  Cyanosis  with  no  murmur;  'patent foramen  ovale 

(2)  Cyanosis  with  systolic  or  presystolic  murmur,  varying 
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in  intensity  over  sternal  ends  of  third  and  fourth  costal  carti- 
lage or  third  intercostal  space ;  probably  patent  foramen  ovale. 

(3)  Cyanosis  with  loud,  unvarying  systolic  murmur  at  apex, 
and  heard  in  back  between  scapulae.  There  is  probably  imper- 
fection in  the  inter-ventricular  septum. 

(4)  Cyanosis  or  marked  ansemia,  with  superficial  systolic 
murmur  at  base;  constriction  at  pulmonary  orifice,  possibly 
complicated  with  hsemic  murmur. 

(5)  With  congenital  affection  of  heart  and  dilatation  of  left 
cavities  ;  probably  endocarditis  of  valves  has  been  added. 

Without  an  accurate  and  reliable  clinical  history,  and  a 
general  consideration  of  all  the  symptoms,  a  diagnosis  cannot 
be  made  by  the  physical  examination,  which,  in  itself  debarred 
of  this  knowledge,  is  of  little  avail  in  elucidating  the  problem. 

Prognosis. — It  seems  to  be  an  established  fact  in  congenital 
defects,  as  it  is  in  acquired  disease  of  the  heart,  that  the 
prognosis  does  not  depend  so  much  upon  the  valve  that  is 
diseased,  or  upon  the  amount  of  stenosis  and  obstruction,  or 
insufficiency  and  regurgitation,  as  it  does  upon  the  ability  of 
the  cavities  to  perform  the  work  allotted  to  them.  This 
secondary  compensating  alteration  is  the  keynote  in  the 
prognosis. 

It  is  said  that  less  than  eight  per  cent,  of  infants  with  mal- 
formed hearts  die  within  the  first  week,  and  only  thirty-six 
per  cent,  within  the  first  year. 

Of  the  immediate  cause  of  death  in  infancy,  about  twenty- 
five  per  cent,  die  of  dyspnoea,  fifty  per  cent,  of  convulsions,  and 
about  twenty-five  per  cent,  die  of  acute  intercurrent  disease, 
as  haemoptysis,  affections  of  the  brain,  tuberculous  disease, 
or  intestinal  and  portal  hemorrhage.  Certain  defects  allow  of 
a  longer  maintenance  of  life  than  others,  as,  for  instance,  if 
the  ductus  arteriosus  remains  pervious,  and  is  the  sole  ab- 
normality, life  has  lasted  for  the  following  number  of  years: 
nineteen,  twenty-three,  thirty-two,  forty-eight,  fifty-two.  Sand- 
ers records  a  case  which,  however,  succumbed  at  the  fourth 
and  a  half  month. 

Stenosis  of  the  aorta  exerts  but  little  influence  upon  the  life 
of  the  individual ;  the  left  ventricle  is  so  well  able  to  hyper- 
trophy,  and   thus  overcome   the  stenosis,  that  the  patient  is 
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hardly  aware  of  its  existence.  Not  so,  however,  if  the  pul- 
monary artery  is  narrowed,  as  life  is  here  jeopardized  from 
the  inability  of  the  right  ventricle  to  sufficiently  hypertrophy, 
and  from  the  fact  that  stenosis  of  the  pulmonary  artery  is 
liable  to  be  accompanied  by  other  congenital  defects.  How- 
ever, cases  of  complete  stenosis  of  the  pulmonary  artery  have 
been  recorded,  in  which  the  subjects  reached  the  ages  of  sixteen 
and  twenty-one  years.  Life  has  been  maintained  until  thirty- 
seven  years  with  stenosis  and  atresia  of  the  pulmonary  artery, 
with,  however,  patent  septum  ventriculorum.  That  cases  may 
even  grow  old  is  shown  by  the  case  recorded  in  the  Peninsula 
J.  31.,  Ann  Arbor,  Michigan,  1853-54,  i.  213,  in  which  a  man 
with  a  patulous  foramen  ovale  reached  the  age  of  sixty-six 
years.  A  woman  with  stenosis  of  the  pulmonary  artery,  and 
patulous  foramen  ovale,  with  complete  obstruction  of  the 
ductus  arteriosus,  reached  the  age  of  fifty-seven  years,  and 
eventually  died  of  cerebral  apoplexy. 

In  cases  of  stenosis  of  the  pulmonary  artery,  with  incom- 
plete ventricular  septum,  Kussmaul  has  observed  the  follow- 
ing duration  of  life.  From  birth  to  1  year,  8  cases ;  1  to  5 
years,  14  cases;  5  to  10  years,  19  cases;  10  to  20  years,  14 
cases ;  20  to  30  years,  9  cases. 

Kussmaul  has  also  shown  that  in  almost  complete  stenosis 
or  obliteration  of  the  vessel  the  expectancy  is  markedly  less : 
from  birth  to  6  months,  10  cases  ;  6  months  to  1  year,  4  cases; 
1  year  to  5  years,  5  cases ;  5  years  to  10  years,  3  cases ;  to  21 
years,  1  case ;  to  37  years,  1  case. 

In  transposition  of  the  main  trunks  life  is  not  liable  to  be 
long  maintained ;  the  subjects  rarely  reach  even  early  adoles- 
cence. Four  cases  are  recorded  in  which  the  little  patients 
reached  between  two  and  three  years  of  age. 

Treatment. — We  can  expect  to  have  but  little,  if  any,  effect 
upon  grave  cases  of  congenital  cardiac  defects;  certain  abnor- 
malities are  totally  incompatible  with  life,  and  these  cases 
speedily  succumb  to  the  unequal  contest. 

In  other  cases,  by  the  maintenance  of  rest,  both  of  body  and 
mind,  when  we  fear  that  the  compensation  is  about  to  break, 
the  exhibition  of  nutritious,  easily-digested  food,  with  attention 
to  the  gastro-ir.testinal  tract  and  the  larger  abdominal  glands, 
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together  with  a  carefully  selected  climate,  with  protection 
against  cold  or  sudden  chilling  of  the  circulation,  is  about  all 
that  we  are  able  to  do  in  these  cases. 

CYANOSIS. 

Cyanosis,  or  morbus  cceruleus,  sometimes  styled  the  "blue 
disease,"  is  to  be  considered  as  among  the  most  prominent  and 
characteristic  symptoms  of  congenital  heart-disease.  It  may 
also,  however,  be  met  with  in  the  acquired  variety,  whether  it 
happens  to  be  an  endo-  or  a  pericardial  inflammation ;  it  may 
also  be  present  in  hydrops  pericardii  or  accompany  an  active 
pericardial  effusion,  so  that  we  conclude  that  cyanosis  is  better 
considered  as  a  symptom  than  as  a  disease  per  se. 

Cyanosis  is  in  all  probability  caused  by  stasis  in  the  venous 
current  independently,  to  a  certain  extent,  of  the  admixture 
of  venous  and  arterial  blood,  though  should  this  mingling  of 
the  two  forms  of  blood  occur  the  blue  discoloration  will  prob- 
ably be  more  marked  and  persistent.  Many  cases  prove, 
however,  that  there  is  no  positive  relation  between  the  amount 
of  this  admixture  and  the  degree  of  discoloration.  For  ex- 
ample, cases  are  recorded  in  which  the  aorta  arose  from  the 
right  ventricle,  and  others  in  which  the  heart  had  only  two 
cavities,  the  cyanosis  not  being  constant  or  very  well  marked. 
In  most  congenital  cases  the  conditions  which  cause  venous 
stasis  are  present  in  their  most  favorable  aspect,  accompanied 
by  a  very  faulty  venous  return.  Some  authorities  (Morgagni, 
StillS)  consider  that  cyanosis  is  alone  due  to  the  first  mentioned 
cause, — i.e.,  venous  stasis ;  others  attribute  to  the  latter — ad- 
mixture of  blood  (Hunter  and  Gintrac),  the  main  causative 
agent  in  the  blue  discoloration;  it  would  seem,  however,  that 
both  are  right,  and  that  it  is  the  association  of  the  two  causes 
in  most  congenital  cases  that  renders  the  symptoms  the  more 
evident,  although,  as  above  mentioned,  cases  are  on  record  in 
which  there  was  complete  admixture  of  the  blood  without  any 
cyanosis  whatever.  Another  factor,  in  making  the  symptom 
the  more  appreciable,  is  the  extreme  pallor  and  the  thin  skin 
which  these  cases  usually  present,  thus  making  the  blue  color 
the  more  evident.  Again,  the  entire  quantity  of  blood  receives 
less  oxygen  and,  per  consequence,  h  much  darker  than  normal, 
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assisting  in  making  the  patient  even  more  livid.  In  so  far, 
then,  as  the  blood  is  in  a  pathological  state  may  cyanosis  be 
considered  as  a  separate  disease,  and,  if  we  consider  that  the 
blood  is  deficient  in  oxygen,  and  contains  an  excess  of  car- 
bonic acid  with  carbonaceous  products,  we  may  classify  cyan- 
osis with  the  blood-diseases.  Most  cases  of  persistent  cyanosis 
in  the  early  years  of  life  are  due  to  congenital  defects  in  the 
centre  of  the  circulation, — that  is,  the  heart  or  the  great  ves- 
sels. Sex  appears  to  offer  a  direct  predisposing  factor,  as  most 
cases  are  recorded  as  occurring  among  males.  Of  134  cases 
collated  by  Lewis  Smith,  78  were  males  and  56  females. 
Gintrac  reports  28  males  and  16  females;  Stills,  41  males  and 
31  females;  and  Aberle,  in  reporting  180  cases,  says  that  two- 
thirds  were  males. 

Upon  examining  the  mortuary  statistics  we  find,  for  ex- 
ample, that  New  York  reports  207  deaths  in  a  year  from  cyan- 
osis, 117  males,  90  females;  and  that  the  city  of  Philadelphia, 
for  the  year  1876,  returns  a  total  of  100  deaths  from  cyanosis, 
53  males,  47  females  :  94  of  these  were  under  one  year,  5  at 
one  year,  and  1  at  two  years.  The  report  of  the  same  city  for 
the  year  1882  shows,  however,  a  nearly  equal  distribution  be- 
tween the  two  sexes :  total  deaths  139  ;  males  69,  females  70; 
135  under  one  year,  2  at  one  year,  2  at  two  years.  England 
presents  for  two  years  691  deaths  from  this  cause,  418  males 
and  273  females. 

A  point  worthy  of  note  is  the  fact  that  the  later  statistics  do 
not  show  such  an  excess  of  males  as  are  reported  by  the  earlier 
writers. 

Most  cases  of  cyanosis  will  be  met  with  in  large  cities  and 
among  the  so-called  lower  classes.  Those  who  have  a  perpetual 
struggle  for  an  existence,  in  damp,  ill-ventilated  apartments, 
with  scanty  food  and  deficient  clothing,  together  with  wretched 
hygienic  surroundings,  are  most  apt  to  give  birth  to  cyanotic 
babes.  Smith  cites  the  following  statistics  in  proof  of  the  fact 
that  cities  return  the  largest  proportion  of  cyanotic  cases.  In 
New  York  City,  for  six  years,  there  was  1  death  from  cyan- 
osis to  436  deaths  from  all  causes.  In  Brooklyn  the  propor- 
tion was  about  the  same  The  converse  of  the  proposition  is 
shown  from  the  fact  that  the  whole  State  of  Kentucky,  for  a 
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period  of  five  years,  reports  but  1  death  from  cyanosis  to  2469 
from  all  causes.  This  line  of  argument  could  be  carried  on  to 
great  length,  but  enough  has  been  cited  to  prove  the  action  of 
agencies  which  enervate  the  system  and  destroy  the  health, 
in  causing  the  birth  of  children  with  cardiac  malformation 
and  cyanosis.  As  we  stated  when  considering  the  symp- 
toms of  congenital  heart-disease,  the  cyanosis  depending  on 
congenital  deformity  may  not  show  itself  for  some  time  after 
birth.  Smith  presents  an  interesting  table,  showing  the  time 
of  appearance  of  cyanosis  in  41  cases  of  congenital  defect: 
in  3  at  two  weeks,  1  at  three  weeks,  2  at  one  month,  7  from 
one  to  two  months,  5  from  two  to  six  months,  5  from  six  to 
twelve  months,  3  from  one  year  to  two  years,  6  from  two  to 
five  years,  1  from  five  to  ten  years,  6  from  ten  to  twenty  years, 
1  from  twenty  to  forty  years,  1  over  forty  years. 

How  well  does  this  table  illustrate  the  fact,  to  which  we 
have  already  called  attention,  that  the  growing  heart  possesses 
a  certain  inherent  power  to  conform  itself  to  a  disordered  blood- 
circulation,  and  that  a  congenitally  crippled  heart  may  in  certain 
instances  carry  on  life  to  full  adult  age,  giving  the  subject  but 
little  if  any  discomfort  until  some  seemingly  trifling  incident 
aids  in  "  breaking  the  compensation."  On  the  other  hand,  the 
developing  cause  may  be  such  a  profound  impression  on  the 
system  as  to  give  rise  to  the  question  as  to  whether  it  has  not 
in  itself  crippled  the  heart  independently  of  any  congenital 
malformation  that  may  have  existed ;  for  example,  the  case  of 
Waters,*  in  which  cyanosis  developed  in  a  child  aged  six, 
during  an  attack  of  measles,  and  remained  persistent.  Here  it 
is  to  be  decided  whether  the  morbilli  itself  did  not  attack  the 
endo-  or  pericardium,  and  give  rise  to  a  case  of  acquired  cyan- 
osis. Another  example  is  the  case  of  Napper,f  in  which  a  six- 
rnonths'  babe  received  a  severe  fall,  and  was  cyanotic  forever 
afterward.  SteadmanJ  records  a  case  of  an  infant,  set.  ten 
weeks,  who  presented  coincidently  convulsions  and  cyanosis. 
Cases  could  in  this  way  be  indefinitely  cited,  but  enough  has 
been  advanced  to  show  that  when  cyanosis  develops  we  must 

*  Phila.  Med.  Exam.,  June,  1850. 

f  Lond.  Med.  Gaz.,  1841.  %  Lancet,  London,  1842. 
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decide  whether  it  is  congenital  in  origin  or  due  to  an  acquired 
disease ;  after  congenital  cyanosis  once  appears,  there  is  then 
but  little  improvement  in  the  patient,  as  the  probability  is  that 
the  compensation  has  become  wholly  inadequate,  and  the  cavi- 
ties are  dilated  or  dilating. 

The  symptoms,  prognosis,  modes  of  compensation,  and 
treatment  have  already  been  considered  under  the  head  of 
congenital  heart-disease ;  let  us  then  conclude  by  citing  a  few 
illustrative  cases  from  our  hospital  and  private  practice. 

Case  I.  J.  W.  was  fourteen  months  old  when  he  first  came 
under  observation  ;  face  oedematous,  hands  and  feet  pitting  on 
pressure,  extreme  anaemia.  On  auscultation  a  loud,  rough, 
systolic  murmur  or  bruit,  most  marked  in  pulmonary  area, 
but  heard  also  with  great  clearness  at  the  apex  and  in  the  left 
axilla.  The  child  developed  marked  cyanosis  six  weeks  after 
birth  coincidently  with  a  sharp  attack  of  bronchitis,  this  latter 
becoming  chronic,  and  persisting  until  death. 

The  liver  and  spleen  were  enlarged  when  the  child  first 
came  under  observation,  and  continued  so  throughout.  Ten 
months  after  we  first  saw  the  child,  or  at  its  twenty-fourth 
month,  the  little  patient  succumbed  to  an  attack  of  measles, 
the  immediate  cause  of  death  being  capillary  bronchitis,  "suf- 
focative catarrh." 

Post-mortem,  eight  hours  after  death. 

Heart.  Right  heart  in  a  condition  of  dilated  hypertrophy. 
Ductus  arteriosus  obliterated.  The  right  auricle  markedly  di- 
lated, foramen  ovale  patulous  and  valves  very  deficient;  indeed, 
the  intra-auricular  septum  was  almost  absent,  the  orifice  was 
quite  the  size  of  a  twenty-five-cent  piece;  nature  had  evidently 
attempted  to  close  this  unduly  large  orifice  by  membranous 
bands,  and  had  been  partially  successful.  The  tricuspid  orifice 
was  widely  dilated.  Right  ventricle  dilated,  pulmonary  valves 
almost  normal,  orifice  slightly  dilated. 

Left  auricle  was  small,  walls  thin,  mitral  valve  decreased  in 
proportion  to  size  of  left  heart,  barely  admitting  tip  of  little 
finger;  the  left  ventricle  was  also  small,  walls  thin;  aorta 
normal. 

Lungs.  Signs  of  capillary  bronchitis,  with  here  and  there 
foci  of  recent  catarrhal  pneumonia. 
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Case  II.  The  following  case  was  observed  on  the  post- 
mortem table  of  the  Philadelphia  Hospital :  Baby  S.,  a 
foundling,  set.  three  weeks.  It  was  stated  that  the  babe  was 
blue  when  born,  and  when  it  came  under  observation  was 
markedly  cyanotic;  lips,  tongue,  mucous  membrane,  and 
finger-nails  all  blue.  In  this  case  we  were  unable  to  detect 
a  murmur  with  absolute  certainty  after  repeated  careful  ex- 
aminations. The  child  remained  cyanotic  nine  weeks  after 
admission ;  it  died  during  a  convulsion. 

Post-mortem,  twenty-four  hours  after  death. 

Heart.  Left  ventricle  increased  in  size,  cavity  much  larger 
than  normal,  walls  thicker ;  aortic  valves  and  aorta  healthy. 
The  left  auricle  was  also  somewhat  increased  in  size,  the  mitral 
orifice  dilated,  admitting  the  index-finger  very  readily. 

Right  auricle  in  a  condition  of  marked  dilated  hypertrophy, 
coronary  sinus  dilated,  foramen  ovale  patulous,  and  the  orifice 
of  the  tricuspid  valve  a  mere  slit,  admitting  simply  a  small 
probe.  The  right  ventricle  was  enormously  hypertrophied, 
with  decrease  in  containing  capacity,  the  walls  were  in  some 
places  three-quarters  of  an  inch  in  thickness ;  on  this  side  of 
the  tricuspid  orifice  the  leaflets  were  found  to  be  adherent  and 
imperfectly  developed. 

The  orifice  of  the  pulmonary  artery  was  obliterated  by  the 
adherence  of  the  semilunar  valves  one  with  the  other.  The 
ventricular  septum  was  perfect,  no  communication  existing 
between  the  right  and  left  ventricle. 

The  ductus  arteriosus  was  patulous,  and  would  allow  the 
point  of  a  penholder  to  pass. 

Lungs.  Crepitant;  scattered  throughout  both  lungs  were 
areas  of  pulmonary  apoplexy. 

Case  III.  This  boy,  set.  three  years,  well  illustrates  the 
effect  of  an  incomplete  septum  ventriculorum.  During  life 
the  child  presented  a  bulging  prsecordia,  with  impulse  notice- 
able over  a  very  large  area,  cardiac  dulness  extending  from 
lower  border  of  second  rib  to  upper  border  of  seventh.  Pal- 
pation revealed  a  marked  systolic  thrill  and  auscultation  a 
loud,  rough  murmur,  systolic  in  time  and  heard  over  the  entire 
prsecordia. 

Post-mortem. — Heart  enormously  enlarged,  weighing  almost 
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as  much  as  an  adult  heart.  The  foramen  ovale  was  patulous ; 
in  the  septum  ventriculorum,  at  the  part  most  remote  from 
the  apex,  was  an  opening  about  the  size  of  a  ten-cent  piece. 

The  tricuspid  orifice  was  dilated,  admitting  first  and  second 
fiDgers  to  second  joints.  The  mitral  valve  and  orifice  normal. 
The  muscular  structure  of  the  left  heart  was  much  thickened, 
of  the  right  much  thinned. 

That  nature  endeavors  to  effect  a  mode  of  cure  in  these 
cases  was  well  proven  by  the  post-mortem  that  we  are  now 
considering;  the  abnormal  communication  between  the  two 
ventricles  was  surrounded  by  an  irregular  corrugated  arrange- 
ment of  tissue  as  though  an  effort  had  been  made  to  supply 
a  bridging  tissue  or  a  series  of  little  valves  in  order  to  cor- 
rect the  primary  defect ;  this  corrugated  membrane  was  attached 
all  around  the  opening  except  at  one  small  part  near  the  tri- 
cuspid valve,  here  were  to  be  noted  a  series  of  cords  seeming 
to  interdigitate  with  the  tricuspid  leaflets.  The  child  died  of 
acute  pneumonia. 
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CHAPTER   II. 

ACUTE    AND    CHRONIC    ENDOCARDITIS — ENDOCARDITIS    IN 
THE   FC3TUS   AND   NEW-BORN. 

Endocarditis  is  an  inflammation  of  the  lining  of  the  heart. 
This  membrane,  the  endocardium,  is  a  continuation  of  the 
membrana  interna  of  the  arteries,  is  non-vascular  in  character, 
and  lies  upon  a  connective-tissue  basis,  over  the  auriculo- 
ventricular  valves ;  its  internal  coat  or  that  over  which  the 
blood  courses  is  composed  of  a  layer  of  flat  cells  lying  upon 
a  fibro-elastic  layer  and  connected  to  this  layer  and  also  to 
the  basement  membrane  by  connective-tissue  fibres.  It  is 
through  this  net-work  of  connective  tissue  that  the  vasa 
vasorum  find  their  way.  The  fibro-elastic  tissue  and  the  flat 
epithelial  cells  are  most  highly  developed  on  the  auricular 
surface.  As  regards  the  blood-vessels,  the  capillaries,  which 
course  along  the  cardiac  walls  beneath  the  endocardium,  cease 
to  exist  in  the  sigmoid  valves,  and  but  few  are  found  in  the 
layers  of  the  mitral. 

^Etiology. — Acute,  so-called  idiopathic,  endocarditis  is  prob- 
ably extremely  rare  as  a  primary  disease ;  indeed,  it  is  doubtful 
if  it  occurs  at  all.  Most  of  the  cases  that  have  been  considered 
as  idiopathic  depend  upon  a  primary  alteration  in  the  quality 
of  the  blood,  either  affecting  its  chemical  composition,  alter- 
ing the  normal  constituents,  or  else  depending  upon  some 
external  morbific  material  which  has  gained  entrance  by  con- 
tagium  or  is  due  to  deficient  elimination  and  excretion,  allowing 
excrementitious  matters  to  circulate  over  the  endocardium  in 
the  blood-current. 

Acute  endocarditis  is,  however,  proven  to  arise  as  a  sec- 
ondary affection  in  the  course  of  certain  diseases,  as,  for  ex- 
ample, it  is  seen  in  certain  diatheses;  notably  the  lithaemic  or 
in  the  course  of  essential  zymotic  fevers,  as  measles,  variola, 
varioloid,  and  typhoid  fever.  It  occurs  often  in  pneumonia 
and  pleurisy ;  it  may  also  be  met  with  as  a  manifestation  of 
pyoemic  invasion,  pro< hieing  the  intercurrent  variety  and  lead- 
ing to  ulcerative  changes. 

Mild  attacks  of  endocarditis,  possibly  amounting  to  mere 
congestion  and  slight  proliferation  of  the  endothelial  elements, 
directly  predispose  to  more  severe  attacks. 
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Blache,  however,  believes  that  in  the  child  primary  endo- 
carditis may  arise  independently  of  any  other  disease. 

Authorities  are  not  agreed  as  to  the  number  of  cases  of  en- 
docarditis which  complicate  or  are  caused  by  rheumatism.  It  is 
our  opinion  that  rheumatic  endocarditis  is  more  frequent  in 
the  child  than  in  the  adult.  Vernay  has  found  that  of  twenty- 
one  cases  of  rheumatism  between  the  ages  of  fourteen  and 
twenty,  only  one  escaped  endocarditis. 

D'Espine  and  Picot  found  in  forty-seven  cases  of  rheuma- 
tism in  children  only  ten  cases  in  which  the  sounds  of  the 
heart  were  perfectly  normal. 

Senator  is  responsible  for  the  statement  that  the  younger 
the  patient  the  greater  the  risk  of  the  heart  becoming  affected, 
as  this  organ  is  implicated  in  fully  one-third  of  all  the  cases 
of  rheumatism  occurring  before  puberty. 

Roger  and  Jaccoud  have  observed  cases  where  the  symp- 
toms of  endocarditis  preceded  for  fifteen  days  the  articular 
manifestations  of  rheumatism. 

Scarlatina  is  frequently  associated  with  rheumatic  manifes- 
tations; hence  endocarditis  is  not  infrequently  seen  in  con- 
nection with  the  two  diseases.  The  acuteness  of  the  attack 
of  rheumatism,  either  simple  or  complicating  scarlatina,  will 
probably  give  evidence  of  endocarditis  in  cases  where  a  less 
rapid  onset  and  a  milder  sequence  of  symptoms  would  not 
direct  attention  to  the  heart;  indeed,  it  is  a  well-established 
fact  that  chronic  rheumatism  may  acutely  invade  the  heart  as 
well  as  the  more  acute  rheumatic  manifestations,  and  Gubler  has 
seen  it  associated  with  muscular  as  well  as  articular  rheuma- 
tism. It  may  be  expected  in  all  cases  when  the  blood  is  altered 
in  its  characteristics  or  when  it  is  contaminated  by  excrementi- 
tious  or  septic  matter ;  in  the  latter  we  would  include  the  whole 
field  of  bacteriology. 

The  association  of  endocarditis  with  erythema  nodosum  has 
been  twice  noted  in  children  aged  seven  by  Martineau.  Chorea 
may  be  associated  in  an  setiological  relation  with  the  production 
of  endocarditis.*  Should  endocarditis  arise  during  typhoid 
fever,  it  is  apt  to  be  masked  by  the  more  grave  symptoms 
of  the  primary  disease  as  illustrated  by  the  case  of  Magnan, 
who  observed  a  case  of  typhoid  fever  in  a  girl  set.  fourteen, 

.  *  Note. — See  Addenda,  No.  II. 
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of  an  adynamic  type ;  death  occurred  on  the  fifth  day  of  the 
disease.  During  the  progress  of  the  disease  the  heart  pre- 
sented no  symptoms,  but  at  the  autopsy  some  pericarditis  was 
noted  with  effusion,  the  endocardium  was  affected  around  the 
mitral  valve.  Ulceration,  however,  had  not  yet  arisen.  As  we 
see  by  this  case,  endocarditis  may  be  caused  by  or  associated 
with  pericarditis,  the  same  serological  factor  being  the  causative 
agent  in  both  affections. 

The  association  of  endocarditis  with  phlegmonous  periostitis 
or  coxalgia  in  the  young  has  been  recorded.  This  Kirk  noted 
in  St.  Bartholomew's  Hospital  in  a  boy  set.  fourteen.  The  mitral 
and  aortic  valves  were  attacked,  many  emboli  were  found  in 
distant  organs.  It  may  also  be  associated  with  osteomyelitis. 
Post-mortem  examinations  have  definitely  proven  this  associa- 
tion. 

Classification. — As  we  shall  see,  the  disease  presents  symp- 
toms more  or  less  marked  in  proportion  to  its  severity,  and 
these  symptoms  are  due  not  to  a  different  classification  of  the 
varieties  but  simply  from  classifying  stages  as  separate  and 
distinct  forms  of  the  same  disease.  Accordingly,  then,  we 
might  classify  endocarditis  under  three  headings,  (1)  acute, 
(2)  chronic  or  interstitial,  (3)  ulcerative.  The  second  may 
be  simply  a  chronic  stage  of  the  first,  or  may  be  developed 
primarily  as  a  subacute  or  chronic  form  resulting  from  con- 
stitutional vice,  as  syphilis  or  rheumatism.  The  ulcerative 
form  is  in  many  cases  almost  totally  independent  of  a  well- 
definable  cause. 

Symptoms  and  Diagnosis. — The  disease  is  peculiarly  prone  to 
be  latent  in  the  child,  and  the  diagnosis  of  endocarditis — and 
by  diagnosis  we  do  not  mean  simply  the  detection  of  an  in- 
flamed endocardium,  and  the  localization  of  its  site  —  has 
been  the  subject  of  an  almost  endless  amount  of  literature, 
a  tangled  mass  of  material  found  in  text-books  and  journals, 
affirmations  and  denials,  that  probably  have  led  to  more  con- 
fusion in  the  medical  mind  than  has  any  one  subject  in  the  litera- 
ture of  medicine.  The  result  is  that  the  practitioner  who  has 
not  been  taught  at  the  bedside  is  as  much  at  sea  as  regards  the 
diagnosis,  prognosis,  and  treatment  of  the  affection,  as  was  the 
physician  of  the  last  decade.     We  must  always  remember  that 
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in  studying  cardiac  diseases  we  have  also  to  do  with  a  vital 
fluid,  capable  of  undergoing  changes  daily,  yes,  even  hourly, 
in  its  composition  and  texture,  such  as  its  fluidity,  coagula- 
bility, and  plasticity,  a  total  change  in  its  constituents  as  re- 
gards their  physical  and  chemical  properties,  and  also  by  the 
addition  of  adventitious  matters  which  may  be  taken  up  by 
it  in  its  course  through  the  vessels  or  by  development  within 
the  fluid  itself, — bacilli.  We  must  also  remember  the  charac- 
ter of  the  flow,  its  pressure,  its  force,  and  resistance,  the  regu- 
larity or  intermitting  of  its  rhythm,  and  also  certain  vibratory 
movements,  which  are  transmitted  by  continuity  and  conti- 
guity ;  also  bear  in  mind  that  the  cavities  of  the  heart  and 
blood-vessels  are  lined  by  vital  structures,  that  they  are  varia- 
ble in  size,  and  that  they  are  capable  of  being  influenced 
through  that  subtle  system  which  controls  vitality,  and  to 
which  we  attribute  trophic  changes. 

Taking  all  these  matters  into  consideration,  and  bearing  in 
mind  that  the  subjective  symptoms  are  few  indeed,  we  are 
to  rely  alone  upon  our  own  sense  of  observation  for  a  diag- 
nosis, gathering  what  we  can  obtain  from  the  general  constitu- 
tional condition  of  the  patient  or  from  the  subjective  symptoms. 

The  temperature  is  apt  to  be  extremely  irregular,  in  fact 
is  almost  intermittent  in  type,  fluctuating  between  103°  or 
104°,  and  99°  or  100°  during  the  acuteness  of  the  attack. 

Local  Signs. — If  the  child  is  old  enough,  it  will  complain  of 
a  pain  in  the  left  axillary  region ;  most  young  children  will, 
however,  locate  the  pain  at  about  the  ensiform  cartilage ;  they 
seem  to  place  their  hand  on  this  region  instinctively.  If  the 
aorta  is  involved,  we  note  shooting  pains  along  its  tract,  in- 
creased by  position.  The  further  local  symptoms  will  depend 
upon  the  character  of  the  inflammation ;  in  the  mild  forms,  or 
those  of  simple  hyperemia  and  slight  exudative  changes,  the 
symptoms  seem  to  be  in  proportion  to  the  depth  of  the  inflam- 
mation. If  the  myocardium  is  at  all  involved,  palpitation  be- 
comes a  marked  symptom,  together  with  precordial  distress ;  as 
the  disease  advances  the  heart's  action  becomes  tumultuous, 
delirium  cordis. 

Percussion  in  the  early  stages  of  acute  endocarditis  is  indefi- 
nite ;  in  fact,  it  is  not  of  much  value  as  a  physical  sign  in 
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acute  endocarditis,  where  the  cavities  have  undergone  no 
changes. 

The  pulse  is  at  first  somewhat  accelerated  ;  later,  however, 
when  the  cardiac  muscle  becomes  involved  in  the  process,  it 
becomes  feeble  and  dicrotic. 

Respiration  is  markedly  affected,  dyspnoea  arising  very  early 
in  the  case ;  indeed,  in  children  suffering  from  disease  with  a 
known  tendency  toward  the  endocardium,  the  intervention  of 
sudden  and  alarming  dyspnoea,  arising  independently  of  pul- 
monary affection,  may  be  the  first  indication  that  the  attendant 
will  have  of  cardiac  implication.  Cough  may  or  may  not  be 
a  prominent  symptom,  depending,  as  it  does,  to  a  great  extent, 
upon  the  presence  of  dilated  cavities,  with  inefficient  systole 
and  venous  stasis. 

Nausea  and  vomiting  may  arise  early  in  the  case  or  toward 
the  close  may  constitute  an  alarming  symptom,  threatening 
life  by  exhaustion  and  inanition. 

The  patient  may  rapidly  sink  into  an  adynamic  state,  deep- 
ening into  a  profound  typhoid  condition,  and  death  occurs 
from  asystole.  As  a  rule,  great  irregularity  and  tumultuous 
action  of  the  heart  show  increased  severity  of  the  disease,  the 
extent  of  the  impulse  and  the  impingement  of  the  apex-beat 
becoming  more  marked  as  the  case  progresses.  The  obstruc- 
tion in  the  circulation  is  further  evidenced  by  the  condition  of 
the  neck-circulation,  the  veins  being  distended  and  the  arteries 
throbbing.  In  cases  of  endocarditis  complicating  rheumatism 
or  in  the  exanthemata,  the  subjective  symptoms  may  not  be  at 
all  well  marked.  It  must  be  borne  in  mind  that  the  subjective 
symptoms  in  children  have  not  the  same  significance  as  when 
they  occur  in  an  adult. 

Physical  Signs. — These  are  the  class  of  symptoms  upon 
which  we  are  more  apt  to  base  our  diagnosis,  and  are  discov- 
erable by  conjointly  inspecting,  palpating,  and  ausculting  the 
region  under  consideration.  In  all  cases  of  scarlatina,  kidney- 
disease,  acute  or  chronic  rheumatism,  chorea,  measles,  and 
typhoid  fever,  the  examination  of  the  heart  by  auscultation 
should  be  made  with  care,  as  it  is  said  that  in  about  fifty  per 
cent,  of  the  cases  of  rheumatism  in  childhood  the  mitral  valve 
will  be  affected. 
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Auscultation  will  generally  reveal  a  systolic  bruit  or  murmur 
at  the  apex.  The  murmur  is  sometimes  heard  with  startling 
distinctness  in  children.  At  this  age  it  is  also  more  apt  to  be 
permanent.  The  abnormal  sound  may  not  alone  be  localized 
to  the  apex,  but  may  be  transmitted  in  various  directions,  even 
into  the  arterial  system.  It  may  be  difficult  to  distinguish 
and  correctly  interpret  this  murmur,  as  in  children  a  pericar- 
dial bruit  often  bears  a  striking  resemblance  to  an  endocardial 
murmur.  Again,  haemic  murmurs  in  the  young  child  are  at 
times  differentiated  only  with  the  most  extreme  care.  The 
character  of  the  murmur  in  acute  endocarditis  will  depend 
greatly  upon  the  rapidity  of  the  circulation,  the  character  of 
the  blood,  and  the  condition  of  the  endocardial  surface  over 
which  the  fluid  passes,  and  will  be  further  influenced  by  the 
degree  of  the  inflammation. 

Palpation  reveals  to  us  an  irregularity  in  the  heart's  im- 
pulse, a  more  or  less  violent  throbbing,  and,  possibly,  should 
the  inflammation  be  extensive,  the  presence  of  a  vibratory 
thrill.  It  is  also  to  palpation  that  we  are  indebted  for  evi- 
dences of  involvement  of  the  heart's  structure,  the  myocar- 
dium, and  for  points  in  connection  with  the  differential  diag- 
nosis of  peri-  or  endocarditis;  or  where  these  two  affections 
are  associated  it  also  gives  us  the  exact  location  of  the  apex- 
beat,  which  is  not  only  changed  but  frequently  disappears 
altogether  in  pericarditis  with  effusion.  In  endocarditis  we 
are  able  to  recognize  great  diminution  in  the  force  of  the  apex- 
beat,  or  its  change  in  position  when  severe  endocarditis  has 
attacked  the  lining  membrane  of  the  left  ventricle,  with  in- 
volvement of  the  muscular  structure  and  engorgement  and 
over-distention  of  the  cavities. 

Inspection  not  alone  will  show  us  irregularity  and  tumultu- 
ous action  of  the  heart,  but  will  also  advise  us  in  regard  to  the 
condition  of  the  circulation  generally.  In  children  the  veins 
of  the  neck  become  turgid  more  readily  than  in  adults;  in- 
deed, the  presence  of  endocarditis  affecting  the  mitral  valve 
will,  in  a  large  number  of  cases,  so  impede  the  circulation 
through  the  pulmonary  artery  as  to  produce  engorgement  of 
the  right  heart  and  a  tricuspid  insufficiency  to  such  a  degree 
as  to  produce  a  murmur  at  this  valve.     Engorgement  of  the 
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systemic  veins  would  naturally  be  a  result,  the  damming  back 
of  the  blood-current  through  the  lungs  accentuating  the  second 
pulmonary  sound,  and  either  actually  or  relatively  masking  the 
intensity  of  the  first  sound.  Indeed,  the  relation  of  this  sec- 
ondary effect  of  the  damming  back  of  the  circulation  upon  the 
right  heart  is  said  to  give  us  a  tricuspid  murmur  in  fifty  per 
cent,  of  all  cases  where  recent  mitral  disease  exists.  This 
murmur  is  generally  heard  over  the  body  of  the  heart,  and  is 
accompanied  by  vibration.  As  will  be  seen  farther  on,  mitral 
disease  occurring  most  frequently  in  childhood,  and  at  this 
period  of  life  causing  much  interference  with  the  action  of  the 
valves,  giving  rise  to  obstruction  and  regurgitation,  the  large 
number  of  secondary  tricuspid  murmurs  heard  at  this  period  of 
life  is  accounted  for.  It  is  a  rare  clinical  fact  for  endocardial 
inflammation  to  localize  itself  at  the  aortic  orifice  during  child- 
hood. In  children  one  is  apt  to  find  a  soft  pericardial  friction 
that  may  be  mistaken  for  an  endocardial  murmur. 

Prognosis. — The  prognosis  is  not  necessarily  fatal ;  it,  how- 
ever, must  be  guarded.  Most  children  recover  from  the  first 
attack,  with,  however,  in  all  probability  a  chronic  endocardial 
change,  making  the  patient  prone  to  subsequent  attacks,  or  the 
subject  of  chronic  valvular  disease  in  later  life.  This  perma- 
nent injury  to  the  valves  is  always  to  be  dreaded.  When  ex- 
udative changes  are  rapid  in  onset,  the  carrying  of  emboli 
with  splenic  engorgement,  hemiplegia,  pulmonary  disturbance, 
and  kidney-infarction  will  show  an  acute  ulcerative  process. 
This  complication  is  especially  apt  to  occur  in  all  forms  of 
septic  disease,  with  endocarditis  as  a  concomitant,  for  ex- 
ample, in  scarlatina  or  diphtheria.  Children,  however,  are 
more  apt  to  be  carried  off*  by  pulmonary  complications,  as 
engorgement  or  catarrhal  pneumonia.  Simple  endocarditis 
complicating  rheumatism  or  measles  or  scarlatina,  barring 
its  tendency  to  permanently  affect  the  valves,  is  very  rarely  of 
itself  a  cause  of  death. 

Post-mortem  Lesions. — In  making  examinations  of  the  heart 
in  the  young  for  suspected  endocarditis,  it  is  necessary  to  dis- 
tinguish post-mortem  imbibition  from  the  slighter  degrees  of 
endocardial  injection ;  the  color  generally  aids  us,  as  that 
produced  by  inflammation   is  bright  red  or  scarlet  and  that 
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from  imbibition  is  violet;  furthermore,  the  right  heart  usu- 
ally presents  the  imbibition  most  clearly,  and  the  left  the  signs 
of  endocarditis.  The  cavities  generally  contain  clots.  Endo- 
carditis usually  selects  primarily  the  edge  of  a  valve,  and 'the 
first  change  is  simply  one  of  consistence,  proportionate  to  the 
degree  of  inflammation.  Rarely  do  we  find  that  the  process 
has  been  arrested  at  this  stage,  but  we  may  find  that  the  case 
has  been  one  of  simple  congestion  with  abnormal  injection  of 
the  endocardium,  most  evident  around  the  orifices  of  the  left 
side.  This  process,  as  we  have  already  stated,  may  be  arrested 
here;  but,  if  it  goes  on,  vascularization  and  infiltration  soon 
set  in  and  the  exudative  stage  is  established.  Blache  has  had 
the  good  fortune  to  study  the  initial  stages  of  this  disease  on 
the  post-mortem  table  at  a  very  early  date.  In  the  infant  the 
presence  of  exudate  is  most  characteristic;  this  is  accompanied 
by  hyperemia,  increase  in  the  size  of  the  valve,  whose  sur- 
face becomes  dense  and  rough  and  probably  studded  with 
vegetations.  A  more  or  less  clear  serum  will  be  noted  infil- 
trated into  the  surrounding  tissue,  the  epithelial  cells  increase 
in  size  with  infiltrated  nuclei,  the  cells  proliferating  and 
becoming  detached.  Should  a  fibrous  exudate  occur,  which, 
however,  is  more  rare  in  children,  the  changes  in  the  valves, 
of  course,  will  be  more  marked  and  recognizable. 

The  exudate  speedily  becomes  organized  and  vegetations 
form;  those  at  the  base  consist  essentially  of  the  same  form 
and  structure,  but  they  differ  toward  the  periphery,  as,  for 
example,  granular  epithelium  with  hyaline  nuclei  or  subendo- 
thelial  nodosities,  which  look  not  unlike  Paccinian  corpuscles, 
or  we  may  note  fibroid  growths  sessile  or  pedunculated,  con- 
dylomatous  or  papillomatous  excrescences,  or  again  callosities, 
which  may  be  large  and  diffused.  The  membrana  interna 
may  take  part  in  the  process  and  become  hyperplastic;  this 
may  extend  into  the  aorta  and  produce  atheroma,  which,  how- 
ever, is  somewhat  unusual  in  the  early  years  of  life. 

Ulcerative  or  purulent  endocarditis  may  be  noted  in  the 
heart  of  an  infant,  in  the  centre  of  a  fibroid  concretion,  about 
the  valve  pus  may  be  noted.  In  the  infant,  as  in  the  adult, 
the  lesions  of  endocarditis  may  be  entirely  localized  to  the  left 
heart ;  they  may,  however,  be  met  in  the  right  heart  also. 
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Case  IV.  Mary  A.,  set.  eight  and  a  half, — this  case  oc- 
curred in  our  private  practice, — had  been  under  observation 
for  some  time,  had  irregular  and  ill-defined  rheumatism  of  no 
definite  type;  child  was  somewhat  anaemic. 

Suddenly  the  signs  of  acute  endocarditis  were  developed, — 
a  loud  apex-murmur,  systolic  in  tone  and  audible  in  the  axilla, 
was  to  be  heard  with  great  distinctness.  The  temperature 
rose  to  102°,  with  morning  remissions,  presenting  the  char- 
acteristic type  of  intermittent  temperature-range  so  often  seen 
in  these  cases ;  face  was  puffy  and  feet  cedematous. 

Breathing  became  much  embarrassed ;  hebetude  developed, 
deepening  into  coma,  from  which  she  was  aroused  only  with 
great  difficulty;  paralysis  of  the  face  developed;  the  child 
passed  into  convulsions,  during  which  she  died,  four  weeks 
after  the  endocardium  was  first  affected.  Percussion  revealed 
an  enlarged  liver  and  spleen.  The  urine  contained  albumen, 
but  no  tube-casts  were  found  at  any  time. 

Post-mortem  showed  the  evidences  of  recent  endocarditis 
about  the  mitral  valve  and  over  the  auricular  endocardium. 
The  case  presented  further  lesions  in  the  arterial  system, 
which  we  will  refer  to  under  the  appropriate  heading. 

ENDOCARDITIS   IN    THE    FCETUS   AND    NEW-BORN    INFANT. 

Rauchfous,  of  St.  Petersburg,  makes  the  statement  that  in 
several  years  he  has  encountered  three  hundred  cases  of  foetal 
endocarditis.  Of  this  number  the  right  heart  was  affected  in 
one  hundred  and  ninety-two  cases,  the  left  alone  in  but  fifteen 
instances.  The  relatively  greater  frequency  of  foetal  endocar- 
ditis in  the  right  chambers  has  been  well  recognized  by  all 
observers ;  it  is  stated  in  explanation  that  the  increased  blood- 
pressure  on  the  pulmonary  leaflets  is  the  cause  of  the  localiza- 
tion of  foetal  endocarditis  to  the  right  heart.  It  is  a  fact  that 
most  congenital  cardiac  diseases  are  located  at  the  pulmonary 
orifice. 

The  endocardial  hyperplasia  in  this  class  of  cases  is  gener- 
ally a  soft,  red,  pedunculated  vegetation  arranged  at  or  about 
the  tricuspid  valve.  Sometimes  they  are  met  with  at  the 
initial  valve,  but  rarely  do  we  see  them  on  either  the  aorta  or 
pulmonary  artery. 
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In  the  Hospital  Necker,  Blache  has  observed  two  cases  of 
foetal  endocarditis  in  twins  dead  just  after  birth.  In  both 
hearts  he  noted  soft  red  globular  vegetations  at  the  mitral 
valve. 

Most  of  these  cases  of  endocarditis  have  a  connective-tissue 
proliferation  as  a  base  for  the  vegetations.  Arising  during 
foetal  life,  they  may,  if  the  child  survives,  disappear,  but  endo- 
carditis of  intra-uterine  life  is,  unfortunately,  only  too  apt  to 
result  in  organic  changes  giving  rise  to  cyanosis  at  birth. 

The  diagnosis  of  endocarditis  in  the  new-born  is  of  course 
a  difficult  task.  Cyanosis  will  be  the  most  marked  and  char- 
acteristic symptom.  Over  the  entire  body  may  be  noted  a 
bluish  discoloration ;  dyspnoea  will  be  present,  and  the  ex- 
tremities cold,  due  to  deficient  circulation.  Auscultation  will 
possibly  reveal  a  systolic  bruit  transmitted  in  the  direction  of 
the  circulation ;  extreme  palpitation  and  tumultuous  cardiac 
action  will  not  infrequently  be  noted  over  the  entire  prsecordia. 
Death  as  a  rule  takes  place  within  a  few  days  after  birth, 
when  the  diagnosis  may  be  verified  by  the  presence  of  the 
characteristic  lesions.  Hayem  records  the  following  case : 
Child  died  three  days  after  birth  ;  the  mother  had  pneumonia 
at  the  time  of  confinement.  Examination  of  the  child's  heart 
showed  lesions  of  the  tricuspid  valves ;  the  mitral  and  pulmon- 
ary were  also  affected,  but  the  aortic  was  free.  Right  auricle 
was  distended  by  clots  ;  in  the  ventricle  they  were  adherent  to 
the  columnae  carnse.  The  meninges  were  infiltrated,  the  ves- 
sels ruptured,  and  hemorrhage  had  taken  place  into  the  cavi- 
ties; left  choroid  plexus  was  thickened  and  covered  with 
clots ;  the  internal  jugular  and  the  sinuses  also  contained  clots. 
Kidneys  and  liver  were  congested. 

ULCERATIVE   ENDOCARDITIS. 

This  disease  has  received  various  names  by  different  writers, 
for  example,  infectious,  septic,  arterial  pyozmia,  diphtheritic, 
mycosis  endocardii,  and  taking  its  name  from  the  disease  with 
which  it  is  intercurrent,  we  cite  the  terms  scarlatinal  and  rheu- 
matic endocarditis  as  examples. 

The  appellation  acute  ulcerative  is,  however,  in  general  use, 
and  is   perhaps  as  applicable  as  any  that  we   could  select; 
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malignant,  however,  could  with  propriety  be  associated  in  the 
title  of  many  cases.  Some  authorities  designate  those  cases  in 
which  the  bacteria  play  an  important  role  as  malignant  bac- 
terial endocarditis. 

As  a  rule,  in  childhood,  this  condition,  which  is  the  result 
of  purulent  emboli  or  necrotic  changes  in  the  interior  of  the 
heart,  follows  such  diseases  as  diphtheria,  the  infectious  diseases, 
or  suppurative  disease  of  the  bone  or  joints.  According  to 
Osier,  ulceration  of  the  endocardium  may  be  due  to  any  of  the 
following  conditions:  (1)  rapid  exudative  process  which  cuts 
off  the  circulation  at  the  apices  of  the  papillary  elevation  ;  (2) 
degenerations  of  neoplastic  tissue  with  softening  of  the  villi 
or  efflorescences  which  will  be  swept  into  the  current,  leaving 
ulcers ;  (3)  minute  abscesses  in  the  valves  beneath  the  endo- 
cardium which  rupture  and  leave  ulcers.  The  possibility  of  a 
primary  protopathic  endocarditis  must,  however,  be  recognized 
as,  at  least,  a  possible  occurrence.  Of  course,  we  may  have 
all  stages  and  all  degrees  of  severity  of  these  vegetations  and 
ulcerations,  from  the  soft  and  friable  vegetation  to  the  puru- 
lent slough  which  teems  with  bacteria.  In  childhood  this 
condition  is  usually  secondary,  being  similar  in  this  respect  to 
tubercular  nodules  or  ulceration  into  the  endocardium,  which 
are  probably  never  primary  at  this  site. 

We  cannot  better  describe  the  microscopical  and  macro- 
scopical  appearances  of  the  parts  attacked  in  ulcerative 
endocarditis  than  by  quoting  from  the  admirable  article  of 
Osier:* 

"  The  study  of  a  small  fresh  endocardial  vegetation  shows 
it  to  be  made  up  of  cells  derived  from  the  subendothelial 
layer,  round  and  fusiform,  which  by  their  proliferation  have 
produced  a  small  nodular  projection  on  the  surface  of  the  en- 
docardium. Varying  with  the  rapidity  of  the  growth,  the 
mass  will  present  the  characters  of  a  soft  granulation  tissue  or 
a  tolerably  firm  fibrous  outgrowth.  Usually  the  round  cells 
predominate,  but  there  may  be  many  elongated,  spindle-formed 
cells  with  three  or  four  processes.  What  part  the  endothelium 
plays   in  this  growth   has   not  been   determined.     Tiny  out- 

*  Med.  News,  March  21',  1885. 
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growths  may  be  seen  in  which  the  process  appears  to  be  en- 
tirely subendothelial,  but  usually  before  the  mass  attains  any 
size  the  smooth  surface  is  lost,  and  there  is  deposited  upon  it 
a  cap  of  fibrin  in  the  form  of  a  granular,  sometimes  stratified, 
material,  of  variable  thickness.  Though  this  resembles  an 
ordinary  coagulable  exudation,  it  is  probably  deposited  di- 
rectly from  the  blood,  and  is  of  the  nature  of  a  thrombus. 
Upon  and  in  this  layer  may  be  found,  sometimes  in  large 
numbers,  those  remarkable  little  bodies  which  have  so  long 
been  known,  when  collected  together,  as  Schultze's  granule 
masses,  and  which  have  of  late  become  so  prominent  as  the 
blood-plates  of  Bizzozero  and  the  hsematoblasts  of  Hayem. 
Occasionally  they  are  very  abundant,  and  I  have  seen  soft 
warty  vegetations  composed  (superficially)  in  great  part  cf 
them. 

"The  larger  vegetations,  more  characteristic  of  malignant 
endocarditis,  consist  of  a  granular  material  composed  of 
altered  and  dead  tissue  elements,  fibrinous  exudation,  and 
colonies  of  micrococci ;  the  deeper  parts  present  the  appear- 
ance of  a  granulation  tissue,  while  at  the  attachment  in  the 
valve  there  is  always  more  or  less  infiltration  and  increase  of 
the  cell  elements.  The  granular  substance  is  structureless, 
and  resembles  diphtheritic  exudation,  the  resemblance  at  times 
being  so  close  that  one  can  readily  understand  the  application 
of  the  term  "  diphtheritic"  to  the  inflammation.  It  may  be 
distinctly  laminated,  and  with  a  high  power  fine  filaments  can 
be  seen,  though  usually  the  granules  conceal  all  appearance  of 
structure.  Strands  of  translucent  material  may  occur  through- 
out the  mass,  as  if  portions  had  undergone  a  sort  of  hyaline 
transformation.  In  some  instances  it  is  very  marked.  Pale 
spheres  filled  with  granules  also  occur,  and  may  be  very 
abundant.  They  have  been  described  as  colonies  of  micro- 
cocci, but  some  regard  them  as  altered  endothelial  elements. 
I  have  seen  them  too  numerous  to  be  explained  on  this  view. 
At  the  attachment  of  the  vegetation  there  is  a  zone  of  tissue 
deeply  infiltrated  with  leucocytes,  and  deeper  still  the  tissue 
elements  of  the  valve  present  an  increase  of  nuclei  and  cells. 
The  destruction  of  tissue  appears  to  result  in  two  ^Tays :  first, 
a  gradual  extension  inwards  of  the  necrotic  process,  doubtless 
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induced  by  the  micrococci;  secondly,  the  softening  and  sepa- 
ration of  valve-tissue  caused  by  the  rapid  development  of 
leucocytes  at  the  base  of  the  vegetation. 

"The  micrococci  are  constant  elements  in  the  vegetations. 
All  granules  of  a  uniform  size  met  with  in  the  sections  are  not 
microorganisms,  nor,  indeed,  are  all  which  stain  by  some 
methods  recommended  for  the  detection  of  these  bodies.  By 
far  the  most  satisfactory  method  is  that  of  Gramm,  in  which 
the  section,  after  staining  in  gentian  violet,  is  transferred  for  a 
few  minutes  to  a  dilute  solution  of  iodine  and  iodide  of  potas- 
sium, and  then  to  the  alcohol,  when  it  is  found  that  the  color 
has  been  extracted  from  all  tissue  elements  and  nuclei,  leaving 
only  the  microorganisms  stained.  They  vary  a  good  deal  in 
number  and  arrangement,  and  may  be  scattered  singly  in  the 
granular  substance  or  arranged  in  groups.  They  are  usually 
very  numerous  at  the  deeper  part  of  the  vegetations,  just 
where  the  structureless  material  joins  the  granulation  tissue, 
and  they  may  penetrate  deeply  into  the  substance  of  the  valve. 
Sometimes  the  smaller  vegetations  seem  made  up  exclusively 
of  them.  Several  of  my  specimens  appear  to  confirm  the 
view  of  Klebs,  that  the  micrococci  lodge  first  on  the  endocar- 
dium and  penetrate  into  the  substance,  often  as  distinct 
columns.  In  their  immediate  vicinity  there  is  a  zone  of 
necrosis,  and  beyond  this  an  accumulation  of  leucocytes  and 
signs  of  reactive  inflammation.  The  microorganisms  found 
in  connection  with  malignant  endocarditis  are  not  all  of  the 
same  kind.  Klebs  distinguishes  two  forms,  one  met  with  in 
septic  and  the  other  in  rheumatic  cases.  In  some  instances 
the  micrococci  are  all  arranged  in  zoogloea-like  masses,  in 
others,  particularly  the  septic  cases,  they  are  in  chaplets. 
Some  present  distinct  capsules.  Small  elongated  bacilli  have 
also  been  found ;  I  have  seen  them  in  one  instance — short, 
stout  rods  often  joined  in  pairs.  Delafield  and  Prudden  have 
recently  noted  the  presence  of  bacilli  in  the  vegetations  of  a 
very  acute  case  of  malignant  endocarditis.  Cornil,  in  a  recent 
lecture,  stated  that  the  bacillus  tuberculosis  had  been  found  in 
the  vegetations  on  the  valves  in  cases  of  phthisis,  and  expresses 
the  opinion  that  before  long  we  should  have  accurate  knowl- 
edge of  a  variety  of  microorganisms  in  endocarditis,  depending 
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upon  the  nature  of  the  primary  disease.  By  culture  experi- 
ments alone  can  we  hope  to  have  the  question  settled. 

"  Briefly  stated,  the  theory  of  acute  endocarditis  which  at 
present  prevails,  and  the  only  one  to  which  I  shall  refer,  is 
that  it  is  in  all  its  forms  an  essentially  mycotic  process;  the 
local  and  constitutional  effects  being  produced  by  the  growth 
on  the  valves,  and  the  transference  to  distant  parts  of  microbes, 
which  vary  in  character  with  the  disease  in  which  it  develops. 
This  very  attractive  theory  can  be  adjusted  to  meet  every 
requirement  of  the  case,  though  as  yet  lacking  certain  of 
those  substantial  data  so  necessary  for  full  acceptance,  but 
which,  having  been  furnished  of  late  years  in  other  diseases, 
we  may  reasonably  hope  will  in  time  also  be  forthcoming  for 
this/' 

It  is  Prudden's  opinion  that  the  great  frequency  with  which 
the  acute  ulcerative  disease  is  engrafted  upon  an  old  endocar- 
dial lesion  would  seem  to  indicate  that  in  the  human  subject 
the  absence  of  endothelium,  or  the  roughness  of  the  surface  of 
the  thickened  endocardium,  affords  conditions  of  predisposi- 
tion for  the  lodgment,  and  vulnerability  toward  the  incursions 
of  the  bacteria,  when  once  they  gain  access  to  the  blood,  simi- 
lar to  those  produced  experimentally  in  the  rabbit  by  mechan- 
ical or  chemical  means. 

Ulcerative  endocarditis  is  not  a  frequent  disease  in  child- 
hood ;  out  of  two  hundred  and  nine  cases  but  four  were  under 
ten  years  of  age. 

The  history  of  these  cases  usually  begins  with  some  evi- 
dence of  embolic  infarcta,  either  into  the  spleen,  kidneys,  or 
brain.  Such  a  case  was  observed  by  Professor  Osier  :  the  boy 
was  aged  eleven,  had  two  attacks  of  chorea.  He  rapidly  im^ 
proved  under  five-minim  doses  of  Fowler's  solution,  given 
every  four  hours.  The  first  sound  was  murmurish  ;  eight 
months  afterward  the  patient  suffered  a  return  of  the  chorea, 
a  week  after  its  return  he  had  a  febrile  reaction,  the  tempera- 
ture reaching  104°  F.  Child  became  unconscious,  slight 
paresis  of  left  side  was  noted,  and  death  occurred  six  days  after 
the  commencement  of  the  disease;  a  temperature  of  106°  was 
recorded  before  death.  An  examination  of  the  heart  was 
made,  revealing  irregular,  soft,  grayish-white  vegetations  in 
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the  mitral  valves,  infarcts  in  the  spleen  and  kidneys,  and  a 
small  spot  of  red  softening  in  the  right  corpus  striatum. 

The  symptoms  of  ulcerative  endocarditis  are  peculiarly  prone 
to  be  masked  by  the  primary  disease,  or  they  may  assume 
types  and  forms  akin  to  other  maladies.  Recognizing  this 
fact,  authorities  have  named  certain  types  of  the  affection  as 
the  pyemic,  typhoid,  cardiac,  and  cerebral  types. 

Homolle's*  case  of  a  boy  whose  disease  simulated  typhoid 
fever,  and  then  cerebro-spinal  disorder,  is  of  extreme  interest. 
The  child  lived  five  days  after  admission  to  the  hospital. 
Post-mortem  revealed  suppurative  meningitis  of  the  brain  and 
cord,  pneumonia  of  one  lung,  with  marked  recent  ulcerative 
endocarditis  engrafted  upon  old  valvular  disease.  Heineman 
records  a  case  in  the  New  York  Medical  Record,  ii.,  1881,  well 
worthy  of  notice  here.  The  boy,  set.  fourteen,  was  admitted 
to  the  hospital  November  19,  and  it  was  stated  that  since 
the  17th  he  had  suffered  with  pains  in  back  and  legs,  chills, 
fever,  anorexia,  and  vomiting.  The  bowels  were  constipated, 
tongue  coated,  temperature  105.2°;  was  rational  on  admis- 
sion. An  examination  of  the  heart  and  lungs  was  entirely 
without  diagnostic  result.  The  next  day  the  temperature  in 
the  morning  was  103.4° ;  evening,  105.6° ;  faeces  and  urine 
voided  involuntarily.  In  twenty-four  hours  an  eruption  ap- 
peared, which  was  purpuric,  and  first  noticed  on  the  face, 
extending  to  the  legs  and  arms.  Temperature  was  now  104.8°, 
pulse  feeble,  delirium  marked  ;  two  convulsions  followed  each 
other  rapidly,  and  the  child  di£d  during  the  second  seizure. 
At  the  autopsy  recent  vegetations  were  seen  on  the  mitral,  and 
at  the  apex  on  the  anterior  wall  of  the  left  ventricle  a  small 
cavity,  probably  due  to  necrosis  and  loss  of  tissue.  Pericar- 
dium contained  a  sero-purulent  fluid  ;  a  purulent  exudation 
was  noted  in  the  brain,  the  meninges  of  cord  were  congested, 
opaque,  and  inflamed.  Lower  segments  of  both  lungs  were 
congested ;  kidneys  showed  abscesses,  probably  embolic  in 
origin. 

Heslopf  records  an  interesting  case  to  which  one  of  us  has 


*  Bull.  Soc.  d'Anat.,  1873. 

1  Med.  Times  and  Gaz.,  vol.  ii.,  page  245,  1856. 


and  Circulation  in  Infancy  and  Adolescence.  63 

already  called  attention.*  The  girl  presented  no  heart- 
murmur  on  admission,  hut  the  action  of  the  heart  was  tumul- 
tuous and  irregular.  On  patient's  admission  to  hospital,  she 
stated  that  she  had  had  rigors,  followed  by  flushes  of  heat,  but 
never  any  rheumatism.  She  was  a  weak,  anaemic  girl,  and 
died  in  convulsions.  The  part  of  the  endocardium  imme- 
diately beneath  the  semilunar  valves  presented  an  irregular, 
ecchymosed  surface,  and  had  the  appearance  of  being  under- 
mined, leading  to  the  base  of  the  aorta.  At  the  attachment 
of  the  middle  and  anterior  segment  of  the  valves  was  a  mass 
of  fibrinous  deposit  the  size  of  a  small  walnut,  surrounding 
a  cavity,  containing  a  recently-formed  coagulum,  pus,  etc. ;  it 
did  not  perforate.  It  was  noticed  that  two  days  before  death 
a  continuous  blowing  sound  was  heard,  accompanying  and 
masking  both  first  and  second  sounds.  The  patient  had 
vomited  at  the  commencement  of  the  attack,  and  there  was 
epigastric  tenderness;  rigors  set  in  early,  and  the  skin  was 
jaundiced. 

Moxon'sf  case  was  that  of  a  child  admitted  to  Guy's  Hos- 
pital with  suppurative  periostitis,  death  resulting  from  mul- 
tiple cardiac  emboli,  causing  abscesses ;  the  kidneys  were  also 
affected. 

Chance  J  speaks  of  a  boy  aged  thirteen  who,  apparently  in 
perfect  health  but  with  a  scrofulous  diathesis,  was  attacked 
one  day  immediately  after  eating  with  nausea  and  vomiting. 
The  next  day  he  became  drowsy,  and  complained  of  feeling 
very  sick,  with  pain  in  the  stomach.  Finally,  complete  coma 
set  in  with  rapid  and  fluttering  pulse,  and  occasional  convul- 
sive movements.  He  died  in  two  days  from  the  beginning  of 
the  attack.  The  autopsy  revealed  multiple  cardiac  ulcerations 
and  perforations  with  pericarditis. 

The  consideration  of  our  subject  would,  indeed,  be  incomplete 
without  referring  to  the  case  reported  by  Drs.  Tuckwell  and 
Harris  :  §  H.  E.,  a  boy,  aged  four  years,  was  admitted  to  the  Rad- 

*"  Ulcerative  Endocarditis."     J.  M.  Keating,  M.D.,  Trans.  Col.  of 
Phys.,  1879. 
f  Medical  Times  and  Gaz.,  vol.  ii.,  1872. 
X  Lancet,  London,  vol.  i.,  184G. 
\  Ibid.,  1885,  pp.  516,  517. 
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cliffe  Infirmary  on  November  25, 1884,  and  died  on  the  30th  of 
that  month.  The  child  was  so  ill  that  no  very  detailed  exami- 
nation could  be  made.  Child  had  been  previously  healthy,  in 
fact  had  only  suffered  from  an  attack  of  measles.  From  this  he 
did  not  entirely  regain  his  previous  robust  health.  He  seemed, 
however,  well  until  three  weeks  before  admission,  when  he  lost 
appetite,  coughed,  and  had  a  hot,  flushed  face.  On  admission, 
pulse,  180;  temperature,  101°  ;  respiration,  54.  The  next  day 
child  became  pale  and  cyanotic;  temperature,  103°;  respira- 
tion in  the  evening,  66  ;  pulse,  about  180;  exact  rate  could  not 
be  determined.  During  the  next  twenty-four  hours  a  faint  apex 
murmur,  systolic  in  time,  was  audible;  remained  about  in  this 
condition  until  death;  the  murmur,  however,  having  become 
louder,  the  temperature  more  fluctuating,  pulse  irregular, 
coma,  lung  consolidated,  and  extreme  diarrhoea ;  death  closing 
the  scene  five  days  after  admission. 

The  post-mortem,  made  seventeen  hours  after  death,  re- 
vealed extensive  ulcerative  endocarditis,  affecting  the  orifice  of 
the  pulmonary  artery,  a  patent  foramen  ovale,  and  a  commu- 
nication between  the  right  and  left  ventricles;  numerous  pul- 
monary infarcts  were  also  noted.  The  heart  was  consider- 
ably hypertrophied,  weighing  four  ounces ;  apex  was  formed 
entirely  by  right  ventricle.  Pulmonary  artery  was  completely 
blocked  by  a  firm  thrombus,  which  was  markedly  adherent 
to  the  walls  of  the  vessel ;  when  this  thrombus  was  torn 
away  it  left  visible  an  extensive,  ragged,  irregular  ulcer, 
which  extended  from  the  origin  of  the  pulmonary  artery  up- 
ward a  distance  of  an  inch  and  a  quarter  into  the  vessel;  it 
was  not  limited  to  one  side  of  the  vessel,  but  extended  all 
around  it.  The  semilunar  valves  appeared  to  have  been  de- 
stroyed completely.  No  tendency  to  perforation  of  arterial 
walls  was  evident. 

Tricuspid  valve  was  healthy;  orifice  dilated;  endocardium  of 
right  auricle  and  ventricle  healthy.  Foramen  ovale  admitted 
a  No.  12  English  catheter;  the  two  ventricles  communicated 
by  an  opening  in  the  upper  part  of  the  septum  ;  these  two 
openings  were  congenital.  Mitral  valve  healthy,  as  were  also 
the  aorta  and  its  valves.  Pleurae  contained  fluid,  over  their 
diaphragmatic  surface  were  several  punctiform  hemorrhages. 
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Both  lungs  contained  numerous  recent  infarcts.  Spleen  pre- 
sented an  infarct;  weighed  three  ounces.  Liver  and  kidneys 
healthy.  No  ulceration  in  any  part  of  intestines,  either  large  or 
small.  Brain  and  membranes  normal.  The  observers  consider 
this  case  as  one  of  primary  ulcerative  endocarditis  of  the  pul- 
monary valves.  The  case  during  its  course  did  not  resemble  in 
any  way  either  the  pysemic  or  the  typhoid  forms  of  the  disease. 

The  following  case,  recorded  by  T.  Mitchell  Prudden  in  the 
American  Journal  of  Medical  Sciences  for  January,  1887,  p. 
55,  is  well  worthy  of  reference,  particularly  on  account  of  the 
additional  value  of  a  microscopical  examination  in  association 
with  the  clinical  symptoms: 

Mary  C,  aged  fourteen  years,  had  convulsions  at  eighteen 
months,  scarlatina  early  in  life,  but  no  rheumatism,  and  was 
apparently  well  and  strong.  She  was  admitted  to  hospital 
February  22,  1886,  for  operation  on  club-foot.  Cuneiform 
osteotomy  was  performed  "  antiseptically"  on  February  26, 
and  for  the  first  few  days  patient  did  well,  but  complained  of 
pain  in  the  foot.  On  March  6  there  was  an  erysipelatous 
redness  about  the  wound,  and  the  temperature  rose,  but  was 
reduced  by  antipyrin.  She  became  delirious  at  times  and  un- 
conscious ;  had  twitching  of  muscles  on  left  side,  and  died  on 
March  10. 

Autopsy. — Brain:  meninges  apparently  normal ;  ventricles 
not  dilated.  Numerous  small  subpial  hemorrhages,  mostly 
quite  superficial,  on  cerebral  convolutions.  A  few  hemor- 
rhages were  at  the  bottom  of  the  sulci,  and  some  of  these  in- 
volved small  areas  of  the  gray  matter,  which  about  them  were 
soft  and  red.  Heart :  pericardium  normal.  Aortic  and  pul- 
monary valves  normal.  Scattered  along  the  edges  of  the  tricus- 
pid and  mitral  valves,  and  nearly  completely  investing  them, 
were  irregular  rows  of  larger  and  smaller  w7hite  and  red,  firm, 
and  closely  adherent  excrescences,  some  of  them  covered  with 
loosely  hanging  red  and  wdiite  thrombi.  On  one  of  the  pap- 
illary muscles  of  the  left  ventricle  was  a  small  eroded  area 
loosely  covered  with  a  thin  red  fibrinous  pellicle.  In  the  left 
ventricle  were  also  numerous  small  subendothelial  petechia? 
and  one  small  abscess.  Lungs  normal.  Spleen  soft  and  large, 
and  presented  an  irregular,  grayish,  friable  area  about  one 
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centimetre  in  diameter.  Kidneys  moderately  large,  capsule 
free,  studded  with  numerous  small,  yellowish-white  spots  sur- 
rounded by  zones  of  diffuse  redness.  On  section,  the  cortices 
were  thickened,  light  in  color,  markings  obscure.  Every- 
where, both  in  cortex  and  medulla,  the  cut  surface  was  thickly 
besprinkled  with  small  yellowish-white  spots  and  streaks. 
The  spots  were  from  one  to  three  millimetres  in  diameter,  and 
many  of  them  were  surrounded  by  a  sharp  red  zone.  There 
were  also  numerous  sharply  circumscribed  red  spots.  Liver 
presented  several  larger  and  smaller  white,  irregular  areas, 
some  of  them  very  soft,  having  the  appearance  of  infarctions. 
Other  organs  appeared  normal. 

Microscopical  Examination. — The  tricuspid  and  mitral 
valves  are  irregularly  thickened,  the  new  tissue  being  mostly 
dense  and  firm,  and  consisting  largely  of  basement  substance. 
In  the  superficial  portion,  however,  the  cells  are  more  abun- 
dant and  fusiform,  stellate,  and  spheroidal.  The  surfaces  of 
these — for  the  most  part  apparently  old  vegetations — are  irreg- 
ularly bestrewn  with  larger  and  smaller  masses  of  very  small 
spheroidal  bacteria,  arranged  in  pairs  or  in  large  or  small  irreg- 
ular clusters,  or  lying  singly.  They  stain  readily  by  Gram's  or 
by  the  simple  fuchsin  method.  These  bacterial  masses  are  in 
part  covered,  in  part  intermingled  with  granular  matter,  a  few 
leucocytes,  fibrin,  and  a  few  red  blood-cells.  Beneath  the  mass 
of  bacteria  there  is  in  most  cases  a  larger  or  smaller  area  of  ne- 
crosis of  the  vegetation  in  which  the  nuclei  remained  unstained, 
and  the  basement  substance  presents  a  translucent,  finely  gran- 
ular or  structureless  appearance.  In  many  places  there  is  an 
irregular  zone  around  the  areas  of  dead  tissue  in  which  there 
is  a  greater  or  less  accumulation  of  leucocytes.  In  general,  the 
necrotic  process  in  this  case  is  not  advanced,  involving  only 
little  spots  here  and  there  on  the  surface  of  the  vegetations 
where  the  tiny  masses  of  bacteria  have  found  lodgment. 

The  lesions  of  the  other  internal  organs  were  those  common 
to  pysemic  abscesses  and  infarctions.  The  kidney  presented 
microscopically  a  variety  of  phases  in  its  lesions  corresponding 
to  the  varied  gross  appearance.  In  some  places  the  larger, 
but  particularly  the  smaller  blood-vessels  were  plugged  by 
masses  of  bacteria  with  little  or  no  reaction  of  the  tissue  about 
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them.  In  other  places  the  bacterial  masses  were  surrounded 
by  a  zone  of  dilated  blood-vessels.  Again,  there  was  localized 
necrosis  around  the  bacterial  plug,  while  around  this  necrotic 
area  there  was  sometimes  simply  a  zone  of  enlarged  blood- 
vessels or  an  accumulation  of  leucocytes,  or  both.  In  some 
cases  the  bacterial  mass  was  closely  surrounded  by  an  accumu- 
lation of  leucocytes  so  dense  that  the  kidney-tissue  for  some 
distance  around  was  entirely  concealed,  or  completely  broken 
down.  The  liver  and  spleen  presented  the  usual  effects  of 
infectious  emboli.  The  brain  showed  microscopically  a  plug- 
ging of  the  smaller  blood-vessels  in  the  hemorrhagic  areas 
of  bacteria,  while  around  these  plugs  were  either  a  simple 
zone  of  dilated  blood-vessels  or  extravasation,  or  a  localized 
breaking-down  of  brain-tissue ;  or,  in  a  few  cases,  an  extrava- 
sation of  blood  surrounded  by  a  zone  of  purulent  infiltration. 
Finally,  in  some  places,  the  brain-tissue  surrounding  the  bac- 
terial embolus  appeared  to  be  simply  necrotic,  without  hemor- 
rhage, and  without  inflammatory  reaction.  The  author  con- 
cludes that  the  bacteria  were  the  Staphylococcus  pyrogenes 
aureus ;.  these,  he  says,  are  the  same  species  which  "Wyssoko- 
witsch  found  in  his  one  case,  Weichselbaum  in  two  of  his  four 
cases,  and  Zeigler  in  one  case  of  this  disease. 

Meigs  has  recently  exhibited  an  extremely  interesting  case 
of  ulcerative  or  mycotic  endocarditis  to  the  Philadelphia 
Pathological  Society. *  The  specimen  was  removed  from  the 
body  of  a  girl  set.  17,  a  prostitute.  The  destruction  of  tissue 
was  rapid  and  well  marked. 

*  October  13,  1887. 
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CHAPTER   III. 

ACUTE   AXD    CHROXIC   PERICARDITIS. 

Pericarditis  is  an  inflammation  of  the  pericardium,  or 
serous  covering  of  the  heart.  As  before  noted,  this  covering 
is  composed  of  two  layers,  the  visceral  and  the  parietal  j  either 
of  the  layers  or  both  may  be  inflamed;  as  a  rule  it  becomes 
general  and  extends  over  the  greater  part  of  the  pericardium. 
It  is  usually,  in  fact  almost  always,  the  result  of  an  inflamma- 
tory process  more  or  less  well  defined,  and  generally  associated 
with  other  lesions  either  of  the  myocardium  or  of  the  endo- 
cardium that  are  inflammatory  in  character,  especially  those 
that  are  dependent  upon  some  morbid  condition  of  the  cir- 
culating medium.  Hughes  is  of  the  opinion  that  the  disease 
is  more  common  in  the  infant  than  in  the  adult,  and  considers 
it  a  general  rule  that  the  younger  the  child  the  more  chance 
there  is  for  this  affection  to  occur. 

Etiology. — That  pericarditis  in  the  young  is  frequently  un- 
recognized is  attested  by  the  fact  that  the  post-mortem  often 
reveals  the  disease  of  characteristic  type  in  cases  where  the 
practitioner  had  not  considered  it  existing  at  all. 

Rheumatism  is  beyond  doubt  the  principal  causative  agent 
in  producing  the  disease ;  pericarditis  is  not  rare  in  the  new- 
born. 

McLoud  had  one-half  of  his  cases  of  rheumatism  attacked 
by  pericarditis ;  of  those  under  fifteen  years  of  age  a  little  more 
than  one- third  presented  pericardial  complications.  Out  of 
forty-one  cases  of  rheumatism  in  the  young,  twenty-three  had 
pericarditis. 
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West  considers  idiopathic  pericarditis  a  possibility,  arising 
independently  of  any  antecedent  disease  or  of  affections  of  the 
lungs  or  pleurae,  and  cites  the  case  of  a  child  of  eleven  years 
who  had  no  previous  disease,  but  who  presented  well-marked 
pericarditis.  That  primary  idiopathic  pericarditis  ever  occurs 
seems  hardly  reconcilable  with  our  present  knowledge  of  pa- 
thology; traumata  or  constitutional  dyscrasise,  as  gout,  rheuma- 
tism, or  syphilis,  are  sometimes  extremely  difficult  of  detection 
in  their  incipiency,  and  possibly  many  cases  of  so-called  idio- 
pathic origin  may  be  traced  to  one  or  other  of  these  causes. 
Blache  also  doubts  its  existence  as  a  primary  disease ;  it  is  gen- 
erally seen  in  association  with  other  diseases  or  with  endo- 
carditis. 

Continuity  and  contiguity  of  structure  becomes  an  impor- 
tant producing  agent,  consequently  we  frequently  see  it  asso- 
ciate with  or  complicating  pulmonary  diseases,  or  left-sided 
pleurisy.  It  seems  probable  that  we  often  have  a  sort  of 
selective  affinity  for  this  serous  membrane  in  certain  forms  of 
constitutional  disease ;  for  example,  the  pericarditis  arising  in 
the  course  of  typhoid  fever,  rheumatism,  or  scarlatina.  In 
rheumatism  the  occurrence  of  pericarditis  is  by  no  means  in 
accordance  with  the  severity  of  the  type,  nor  can  the  fact  that 
it  will  arise  in  any  given  case  be  determined  by  the  condition 
of  the  other  serous  membranes.  Virchow  and  Bamberger 
say  that  in  children  pericarditis  is  peculiarly  prone  to  be  co- 
incident with  pneumonia.  All  of  the  eruptive  or  exanthema- 
tous  fevers  do  not  tend  equally  towards  the  pericardial  mem- 
brane; this  tendency  is  less  in  variola  than  in  measles,  less  in 
measles  than  in  scarlatina.  Frank  has  recorded  cases  of 
measles  attended  by  pericarditis,  and  Kirby  reports  the  case  of 
a  child  aged  two  with  fatal  pericarditis  following  varicella; 
Stokes  a  case  aged  five  years  of  acute  dry  pericarditis  which 
followed  an  undetermined  eruption.  To  Robert  Mayne*  is 
due  the  credit  of  first  calling  attention  to  the  fact  that  scarla- 
tina is  the  one  eruptive  fever  in  which  we  note  the  greatest 
number  of  cases  of  pericarditis:  he  records  an  example  of  the 
disease  in  a  child  aged  twelve  years.     Scott  Allisonf  has  noted 

*  Dublin  Jour.  Med.  Bo.,  No.  xx.,  1835.      f  Lond.  Med.  Gaz.,  1845. 
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three  cases  following  scarlatina.  The  memoir  of  Thore  (Arch. 
Gen.  de  Med.,  1856)  relates  a  case  of  hydropericarditis  follow- 
ing scarlatina.  This  known  tendency  of  the  poison  of  scarla- 
tina to  localize  itself  upon  the  serous  membranes  is  to-day  well 
recognized.  The  pericardium  is  most  apt  to  become  involved 
during  the  second  or  third  week  after  the  appearance  of  the 
disease ;  at  this  time  an  effusion  may  be  rapidly  poured  out  into 
the  pericardium,  the  lungs  at  the  same  time  becoming  cedema- 
tous.  The  general  constitutional  condition  during  an  attack 
of  scarlatina  seems  to  directly  predispose  to  inflammation  of 
the  peri-  and  endocardium ;  the  condition  of  the  kidneys 
during  the  latter  part  of  a  case  of  scarlatina,  and  the  conse- 
quent saturation  of  the  blood  with  morbific  products,  may  have 
some  causative  relation  to  the  pericarditis  which  is  only  too 
apt  to  arise  at  this  time.  In  certain  cases  of  albuminuria  in 
children  without  any  history  of  kidney-trouble,  pericarditis 
has  been  observed  to  arise ;  it  has  also  arisen  as  a  sequela  of 
chronic  infantile  diarrhoea.  Whether  it  here  bears  any  rela- 
tion to  the  antecedent  bowel-trouble,  or  its  origin  is  simply  a 
coincidence,  we  are  unable  to  say.  The  association  of  peri- 
carditis with  pyaemia  has  been  well  shown  by  Kirkes,  who,  in 
the  London  Medical  Times,  1862,  reports  three  cases  of  the 
disease  coincident  with  pyaemia ;  these  cases,  where  pyaemia  and 
purulent  deposits  are  noted  in  connection  with  pericarditis,  are 
probably  due  to  extension  from  the  myocardium. 

In  the  adult,  pericarditis  is  apt  to  follow  or  accompany  men- 
ingitis ;  so  it  becomes  of  interest  to  inquire  whether  the  same 
association  of  diseases  exists  in  the  child,  this  being  a  period  of 
life  during  which  meningitis  is  a  not  uncommon  affection,  but 
unfortunately  clinical  evidence  is  as  yet  not  entirely  satisfac- 
tory upon  this  point.  Stanley,  Burrows,  and  Latham  have, 
however,  noted  in  the  child  the  association  of  acute  cerebral 
affections  and  inflammation  of  the  pericardium  ;  it  is  a  question 
whether  the  cerebral  disease  was  not  due  entirely  to  the  peri- 
carditis, and  not  vice  versa. 

Perichondritis,  or  necrosis  of  the  ribs  in  the  pericardial  re- 
gion, may  give  rise  to  a  pericarditis ;  Kirkensteiner  has  met 
such  a  condition  in  a  child  aged  three  years.  The  deposition 
of  tubercles  in  the  pericardium  may  give  rise  to  an  acute  affec- 
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tion  of  that  membrane.  Billet  and  Barthez,  in  three  hundred 
and  twelve  instances  of  death  by  tuberculosis  in  children,  ob- 
served ten  cases  of  the  deposition  of  tubercles  in  the  pericar- 
dium with  acute  inflammation  of  the  sac. 

The  visceral  layer  of  the  pericardium  is  most  apt  to  be  af- 
fected. A  case  reported  by  Liton,  Bull.  Soc.  Anal,  26,  221, 
showed  the  tubercles  deposited  on  the  anterior  ventricular 
wall,  of  the  size  of  a  bean. 

Age. — Sibson's  experience  shows  that  out  of  three  hundred 
and  twenty-six  cases  of  rheumatism,  sixty-three  had  pericarditis, 
and  twenty-five  of  these  were  from  sixteen  to  twenty  years  of 
age.     All  the  fatal  cases  were  under  twenty  years  of  age. 

Post-mortem  appearances;  morbid  anatomy. — The  appear- 
ances in  childhood  are  much  the  same  as  in  the  adult,  except 
that  this  is  the  age  at  which  we  meet  a  great  tendency  to  effu- 
sion with  extreme  rapidity  in  the  formation  of  an  exudate; 
the  exudate  is  also  liable  to  be  plastic.  Pericarditis  presents 
another  difference  in  childhood :  the  adult  may  present  a  dry 
pericarditis,  this  in  a  child  is  not  at  all  frequent.  A  slight 
bloody  tinge  to  the  fluid  is  not  at  all  uncommon  in  the  early 
years  of  life- 

The  amount  of  liquid  that  the  pericardium  may  contain  is 
very  variable.  One  hundred  or  one  hundred  and  twenty-five 
grammes  have  been  noted  ;  it  may  contain  as  much  as  two 
hundred  grammes. 

The  physical  and  chemical  characteristics  of  the  fluid  are 
very  similar  to  those  in  the  adult;  in  the  child  as  in  the  adult, 
it  may  be  pus  and  constitute  purulent  pericarditis. 

The  pseudo-  or  false  membrane  may  be  disseminated  over 
the  entire  sac,  or  may  be  located  only  over  a  very  limited  por- 
tion of  one  or  the  other  surface;  the  membrane  does  not  seem 
to  be  so  apt  to  deposit  on  the  visceral  pericardium. 

This  false  membrane  may  cause  adhesion  between  the  two 
layers  by  bridges  or  bands,  or  may  totally  obliterate  the  cavity 
of  the  pericardium.  In  some  cases  milk-like  patches  may  be 
noted  of  about  the  size  of  a  ten-cent  piece  scattered  here  and 
there  over  the  visceral  pericardium;  organization  may  have 
taken  place  in  these  patches  to  an  advanced  degree,  presenting 
blood-vessels  with  distinct  walls;  these  patches  constitute  the 
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"plaque  laiteuse"  of  the  French  writers,  who  have  remarked 
that  these  plaques  are  apt  to  occur  iu  cases  of  secondary  peri- 
carditis following  wounds  or  septic  absorption.  Jenner  has, 
however,  attributed  the  origin  of  these  milk-like  deposits  to 
the  impingement  of  the  heart  against  the  thorax,  considering 
that  to  attrition  they  owe  their  origin.  We  have  noted  these 
in  rachitic  children  with  depressed  thorax,  and  can  'but  con- 
clude that  constitutional  vice  does  seem  to  have  a  great  deal 
to  do  with  their  arising  in  any  particular  case. 

We  occasionally  on  the  post-mortem  table  meet  with  cases  of 
hemorrhagic  pericarditis  in  the  young.  Bamberger  and  Lacro- 
zille  have  particularly  dwelt  upon  this  condition ;  these  ob- 
servers conclude  that  the  pathology  is  similar  to  hsernatoma  of 
the  dura  mater,  and  as  neoplastic  formations  are  frequent  in 
children,  we  find  that  a  tendency  to  this  form  of  the  disease  is 
well  marked  during  childhood.  The  false  membrane  will  be 
found  of  extreme  delicacy,  in  which  the  vessels  have  very  thin 
and  delicate  walls  and  are  easily  ruptured ;  the  effusion,  how- 
ever, seems  to  depend  as  much  upon  a  bloody  exudation  as  it 
does  upon  direct  rupture  of  the  vessels ;  this  pericardial  con- 
dition lias  an  analogue  iu  hemorrhagic  pleurisy. 

Dr.  Four  records  a  case  in  a  child  aged  fourteen,  the  symp- 
toms simulating  closely  those  of  typhoid  fever. 

In  these  cases  the  evidence  of  a  grave  blood-disease  will 
usually  be  found  at  the  post-mortem  examination.  Kibber 
observed  hemorrhagic  pericarditis  in  a  child  aged  four,  who 
died  of  diphtheria.  Eight  to  ten  disseminated  hemorrhages 
were  seen  on  the  visceral  and  parietal  pericardium.  They  were 
made  up  entirely  of  infiltrated  blood,  which  was  just  beneath 
the  serous  tissue. 

When  examining  cases  dead  of  pericarditis,  certain  concomi- 
tants may  be  noted.  Most  frequently  we  will  see  endocarditis 
associated  with  the  pericardial  disease.  The  cardiac  cavities 
will  almost  always  be  found  to  be  dilated.  In  adults  this  is 
probably  due  to  a  great  extent  to  mechanical  causes,  as  adhe- 
sions, but  in  children  the  myocardium  is  more  apt  to  be  affected 
to  a  greater  extent,  aiding  materially  in  the  early  dilatation  of 
the  cavities.  This  is  further  evidenced  by  the  fact  that  the 
myocardium  not  infrequently  presents  purulent  foci,  and  that 
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we  almost  always  find  pericarditis  and  myocarditis  clinically 
associated. 

Symptoms. — Pericarditis,  like  endocarditis,  may  be  either 
acute  or  chronic,  primary  or  secondary,  and  the  symptoms  will 
be  manifested  accordingly. 

The  symptoms  of  acute  pericarditis  in  the  child  are  pecu- 
liarly prone  to  be  masked,  latent,  and  ill  defined  during  the 
early  stages.  This  latency  of  the  early  symptoms  is  a  pecu- 
liarity of  the  disease  when  occurring  in  early  life.  A  symp- 
tomatic diagnosis  in  the  child  is  indeed  a  difficult  task.  The 
marked  local  pain  complained  of  by  the  adult  is  not  so  well 
defined  in  children.  Beyond  doubt  the  child  suffers,  but  is 
unable  to  definitely  locate  the  seat  of  pain.  When  treating 
children  suffering  from  disease  the  known  tendency  of  which 
is  to  present  pericardial  complications,  we  must  constantly  be 
alert  and  on  the  watch  for  those  symptoms  which  would  point 
towards  pericardial  involvement,  as  the  disease  is  only  too  apt 
to  complicate  some  already  existing  morbid  action.  Especially 
is  this  true  of  pleurisy  or  pleuro-pneumonia  of  the  left  side. 
The  presence  of  high  temperature,  disturbance  of  the  circula- 
tion, and  even  pain,  may  all  form  but  an  integral  part  of  the 
primary  disease,  of  which  pericarditis  is  but  a  complication. 
Possibly  the  physical  signs,  as  presented  by  inspection,  palpa- 
tion, percussion,  and  auscultation,  will  give  us  some  points  by 
which  a  correct  diagnosis  can  be  arrived  at  during  the  early 
stages;  but  certainly,  as  soon  as  sufficient  lymph  has  been 
exuded  to  roughen  either  the  visceral  or  reflected  pericardium, 
or  an  effusion  has  formed,  with  its  undoubted  characteristic 
symptoms,  the  diagnosis  at  once  becomes  apparent. 

Physical  signs;  local  symptoms. — We  may  then  rely  first 
upon  the  friction-murmur,  and  later  upon  the  muffled  heart- 
sounds,  which  may  eventually  almost  entirely  disappear,  espe- 
cially at  the  apex,  the  sounds  at  the  base  being  heard  until  the 
fluid  completely  distends  the  pericardial  sac;  the  friction-sound 
or  murmur  will  also  linger  until  this  condition  pertains.  This 
friction-sound  is  to  and  fro, — that  is,  synchronous  with  the 
systole  and  the  diastole,  the  former  causing  the  inflamed  and 
roughened  surfaces  to  closely  approximate,  the  latter  to  recede. 
We  must  bear  in  mind  that  the  heart  of  a  child  is  much  nearer 
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the  auscultatory  ear  than  that  of  an  adult;  forgetting  this 
point,  auscultation  is  apt  to  be  very  confusing  and  misleading 
in  the  young.  The  friction-sound,  if  it  exists,  will  rapidly  be- 
come more  apparent,  as  in  the  child  the  membrane  is  formed 
with  great  rapidity.  In  pericarditis  the  bruit  or  murmur  which 
is  heard  over  the  prsecordia  may  have  two  sources  of  origin, — 
it  may  be  due  either  to  an  intercurrent  endocarditis  or  to  peri- 
carditis alone  and  uncomplicated.  A  pericardial  murmur  in  a 
child  may  closely  simulate  an  endocardial  bruit. 

The  special  and  diagnostic  characters  of  a  pericardial  friction 
murmur  are  as  follows  : 

It  is  usually  basal,  or  directly  over  the  body  of  the  heart. 

The  murmur  is  almost  always  double,  or  to  and  fro. 

It  is  not  transmitted  into  the  vessels  and  circulation,  but 
may  be  heard  in  a  child  over  a  much  larger  precordial  area 
than  in  the  adult.  It  is  but  rarely,  however,  heard  over  the 
posterior  left  thorax. 

The  murmur,  particularly  in  the  young,  will  be  altered  by 
the  position  of  the  patient,  in  being  intensified  as  the  subject 
leans  forward,  and  rendered  less  audible  during  full  inspiration 
or  in  the  reclining  posture. 

The  effusion  is  apt  to  arise  somewhat  rapidly,  and  by  inspec- 
tion we  may  note  a  pericardial  bulging,  which,  in  children,  is 
marked,  and  arises  early.  The  ribs  being  flexible  and  the 
thorax  small,  the  bulging  becomes  the  more  apparent.  A 
rachitic  deformity  of  the  chest  must  be  differentiated  from  the 
bulging  due  to  an  effusion.* 

The  distention  of  the  pericardium  will  cause  upward  dis- 
placement of  the  apex-beat.  This  is  coincident  with  the  for- 
mation of  the  fluid,  and  is  proportionate  to  its  quantity.  In 
cases  where  any  amount  of  effusion  has  been  poured  out,  the 
apex  may  be  displaced  one  or  more  interspaces.  The  cardiac 
impulse,  like  that  of  an  adult  under  similar  conditions,  will  be 
materially  diminished.  The  symptoms  on  palpation  are  about 
the  same  in  both  the  child  and  the  adult. 

The  acuteness  of  the  disease  and  the  rapidity  of  the  effusion 
will  be  productive  of  a  series  of  symptoms,  which  are  in  them- 
selves almost  diagnostic. 

We  shall  style  them  the  general  symptoms. 

♦Note.— See  Addenda,  Nos.  III.  and  IV. 
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The  disease  may  be  ushered  in  by  a  chill,  fever,  and  some 
ill-defined  cerebral  symptoms,  or  choreic  movements,  followed 
by  somnolence  or  delirium.  These,  however,  may  be  but  the 
symptoms  of  the  primary  disease,  and  the  pericarditis  for  a 
time  remain  unrecognized.  The  pulse  at  first  may  be  regular, 
but  as  the  cardiac  muscle  becomes  weaker  the  circulation 
becomes  irregular  and  the  radial  pulsation  is  feeble  and 
intermittent.  This  is  particularly  the  case  should  it  arise 
in  the  course  of  acute  articular  rheumatism  or  the  eruptive 
fevers.  As  the  disease  advances  the  pulse  becomes  small,  ir- 
regular, and  intermittent ;  respiration  is  embarrassed,  or  mild 
dyspnoea  may  arise.  If  the  case  pursues  a  downward  course  the 
dyspnoea  becomes  apnoea,  and  asphyxia  is  marked,  with  grave 
cerebral  symptoms,  or  an  intercurrent  cerebral  affection  may 
complicate  the  case ;  for  instance,  rheumatism  may  conjointly 
attack  the  pericardium  and  the  cerebral  meninges.  From 
the  fact  that  pericarditis  is  nearly  always  secondary,  Ic  is  apt 
to  pursue  a  slow  and  tardy  course,  if  the  case  is  to  terminate 
favorably.  The  disease,  as  a  rule,  becomes  in  children  an  illus- 
tration of  chronic  pericarditis,  associated  with  organic  cardiac 
disease  in  later  life.  If  the  disease  primarily  originated  in  a 
rheumatic  subject,  we  are  apt  to  have  recurrent  pericarditis. 

Chronic  pericarditis  may  exist,  and  present  to  the  diagnos- 
tician few,  if  any,  reliable  signs,  and  no  pathognomonic  signs 
whatever.  From  the  fact  that  chronic  pericardial  adhesions 
produce  dilatation  of  the  cardiac  cavities,  we  most  usually  note 
diffusion  of  the  apex-beat.  The  adhesions,  furthermore,  have 
a  tendency  to  drag  the  heart  towards  the  epigastric  region. 
Consequently  the  apex-beat  may  be  noted  to  have  been  dis- 
placed in  that  direction.  Chronic  pericarditis  in  the  child  does 
not  often  present  praecordial  retraction,  nor  are  the  cardiac 
sounds  diminished  as  much  as  in  the  adult. 

Reduplication  of  the  cardiac  sounds  coincident  with  pericar- 
dial adhesions  has  been  observed  by  Rauneau  in  a  child  aged 
six  years  and  six  months.  The  autopsy  showed  complete  dense 
pericardial  adhesions,  with  a  calcareous  plate.  The  child  had 
no  symptoms  of  rheumatism  at  all.  Friedrich  has  attributed 
to  reduplication  of  the  cardiac  sounds  a  pathognomonic  signifi- 
cance in  pericardial  adhesions. 
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The  so-called  ossification  of  the  pericardium,  which  is  really 
a  calcareous  degeneration,  is  of  extreme  rarity  in  childhood. 

Dr.  Bosissio,  of  Milan,  states  that  pressure  by  the  auscul- 
tatory head  or  stethoscope  will  increase  sounds  that  exist  in 
the  pericardium  due  to  adhesions;  this  is  the  more  marked 
the  younger  the  child.  We  have  never  as  yet  been  able  to 
convince  ourselves  of  the  accuracy  of  this  observation.  In  those 
cases  which  it  has  been  our  good  fortune  to  meet,  pressure 
seemed  to  have  but  little,  if  any,  appreciable  effect  in  intensi- 
fying the  sounds.  Tumors  of  the  heart  are  so  rare  in  early  life 
that  it  is  sufficient  for  us  to  simply  state  that  they  have  been 
recorded,  and  may  confuse  the  diagnostician  to  differentiate 
between  these  neoplastic  growths  and  chronic  pericarditis. 

Prognosis  of  pericarditis. — Usually  in  children  the  acute 
form  tends  toward  recovery.  At  all  events,  death  is  not 
liable  to  occur  directly  from  the  disease  itself,  as  we  so  often 
find  at  the  autopsy  of  children  the  presence  of  pericardial 
disease  that  had  existed  during  life,  with  but  few,  if  any, 
symptoms. 

PERICARDITIS    IN   THE   FCETUS   AND    NEW-BORN   BABE. 

Billard  has  gone  so  far  as  to  say  that  at  this  age  pericarditis 
was  most  frequently  met  with.  Later  investigations  have,  how- 
ever, shown  that  this  is  not  the  case.  To  Billard,  at  all  events, 
is  due  the  credit  of  first  calling  attention  to  the  disease  at  this 
period. 

We  have  noted  in  a  child  dying  thirty-six  hours  after  birth 
well-marked  adhesions  of  the  pericardial  surfaces. 

Tardieu,  in  making  medico-legal  investigations,  has  re- 
marked its  presence  in  the  foetus  and  the  new-born.  The 
pathological  changes  in  the  affection  are  about  the  same  as  in 
the  adult,  but  its  etiology  is  more  thau  difficult  to  decide.  It 
has  been  recorded  as  being  intercurrent  with  puerperal  disease 
of  the  mother.  Its  association  with  early  vaccination  is  also 
not  unrecognized. 

Webber  states  that  pyaemic  pericarditis  may  follow  inflam- 
mation of  the  umbilical  cord.  This  author  also  remarks  that 
in  children  who  die  a  few  days  after  birth  chronic  pericarditis 
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is  more  commonly  observed  than  is  the  acute  variety,  and  that 
they  also  frequently  have  a  concomitant  pleurisy. 

Kirkenstein  recognizes  two  forms  of  pericarditis  in  the  new- 
born, circumscribed  as  the  plaque  laiteuse,  and  general  or  dif- 
fuse inflammation  of  the  entire  pericardium.  At  birth  the 
pericardium  may  contain  from  eight  to  twenty  grammes  of 
fluid  exudate.  The  quantity ;  however,  varies,  as  does  its 
character.  All  grades  are  noted,  from  clear  serum  to  a  puru- 
lent accumulation;  it  is  rarely  seen  to  be  hemorrhagic. 

Blache  is  of  the  opinion  that  at  birth  the  effusion  is  pecu- 
liarly prone  to  purulent  change,  and  that  if  the  effusion  is  non- 
fibrinous  yellowish  serum,  it  always  dates  from  uterine  life,  and 
is  due  to  disease  of  the  mother. 

Occasionally  the  pericardium  may  show  petechial  spots  or 
sero-sanguinolent  clots. 

"When  the  liquid  is  a  yellow-colored  effusion  it  is  apt  to  be 
large  in  amount,  constituting  hydrops  pericardii. 

Symptoms. — The  physical  signs  by  which  we  recognize  the 
disease  at  a  later  period  of  life  cannot  be  clinically  recognized 
in  young  infants ;  in  the  new-born  we  cannot  appreciate  the 
presence  of  the  disease  at  all. 

In  some  cases  a  tumultuous  heart's  action  with  great  accel- 
eration of  the  pulse,  may  be  noted.  Dyspnoea  is  apt  to  be  a 
prominent  and  well-marked  symptom.  The  features  are  said 
by  some  to  present  a  peculiar  pinched  appearance.  The  inter- 
ference with  the  circulation  is  further  made  evident  by  the 
condition  of  the  fontanelles,  which  are  somewhat  distended  and 
pulsate  synchronously  with  cardiac  systole. 

Prognosis. — Owing  to  the  difficulty  in  recognizing  the  disease 
at  birth,  it  is  almost  impossible  to  give  an  accurate  prognosis. 

The  course  of  the  disease  is,  however,  apt  to  be  rapid,  and 
generally  tending  towards  a  fatal  termination.  In  Bednar's 
case  of  an  infant  aged  three  weeks,  the  disease  lasted  from  four 
to  eleven  days 

The  following  case  of  pericarditis  occurred  in  our  practice 

Mary  E.,  aged  two  and  one-half  years,  was  fi  fairly  healthy 
child  until  eight  weeks  before  death,  when  she  contracted  a  left- 
sided  pleurisy,  followed  by  a  serous  effusion,  which  eventually 
becamte  purulent.     When  it  was  aspirated  a  few  ounces  of  ill- 
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smelling  pus  were  removed,  and  the  child  improved  for  a 
short  time,  when  symptoms  indicative  of  the  reformation  of 
purulent  matter  demanded  better  drainage,  which  was  secured 
by  an  incision  and  the  introduction  of  a  tube. 

The  liver  and  spleen  were  enlarged.  A  diarrhoea  set  in, 
which  was  totally  uncontrollable,  to  which  the  child  succumbed 
six  weeks  after  we  first  saw  her. 

Post-mortem. — Examination  was  made  a  few  hours  after 
death,  and  as  we  report  the  case  solely  for  the  condition  of  the 
pericardium,  suffice  it  to  say  that  the  left  pleural  cavity  con- 
tained several  ounces  of  pus,  and  presented  the  usual  appear- 
ances in  such  cases. 

Heart  and  pericardium. — The  former  much  enlarged,  and 
the  latter  adherent  to  the  adjacent  structures.  The  parietal 
pericardium  was  much  thickened  and  covered  by  a  pyogenic 
membrane;  the  visceral  layer  was  thickened  and  covered  by 
pus ;  the  layers  were  adherent  over  left  ventricle. 

The  following  case,  recorded  by  Broxholm,*  is  of  extreme 
interest  on  account  of  the  fact  that  the  child  complained  of 
no  pain,  and,  although  effusion  was  present  in  marked  degree, 
did  not  present  either  dyspnoea  or  orthopncea.  The  child,  a 
boy  aged  five,  expired  suddenly  before  medical  aid  could  reach 
him.     He  had,  however  enjoyed  seemingly  good  health. 

Sectio  cadaveris  twenty-four  hours  after  death. 

Child  was  rickety. 

Meninges  were  vascular  and  congested,  no  effusion  ;  brain 
was  very  vascular.  Nc  ventricular  effusion,  none  at  base  of 
brain.  The  lungs  were  adherent  by  lymph-deposits,  some  old, 
some  recent.     Tubercles  infiltrated  throughout  lungs. 

Pericardium.  —  Much  distended,  contained  one  pint  of 
straw-colored  effusion,  wTith  numerous  flakes  of  greenish-col- 
ored lymph  :  the  interior  of  pericardium,  all  over  its  surface, 
presented  deposits  of  fibro-plastic  matter,  rendering  its  sur- 
face exceedingly  rough  and  granular.  Heart-muscle  hyper- 
trophied.  and  presented  over  the  centre  of  the  ventricles  twr 
patches  of  a  light-brown  color,  feeling  very  firm  and  hard, 
thinner  than  the  surrounding  tissue,  and  cutting  like  cartilage. 

*  Lancet,  London,  vol.  i.,  1850,  p.  343. 
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One  segment  of  the  mitral  valve  was  calcified,  and  in  the 
chordae  tendinse  attached  to  the  same  segment,  a  little  removed 
from  their  point  of  attachment,  were  also  noted  calcareous  de- 
generations. The  tricuspid  valve  was  much  thickened,  having 
fibrinous  deposits  on  its  edges. 

Cavities  all  dilated  and  filled  with  coagulated  blood.  The 
stomach,  liver,  spleen,  and  other  organs  appeared  healthy,  but 
the  mesentric  glands  were  enlarged. 

The  child  had  never  had  rheumatism,  as  far  as  could  be 
determined  by  the  history  and  the  post-mortem  appearance. 

Kirby's  case,*  before  referred  to,  well  illustrates  the  disease 
as  intercurrent  in  the  eruptive  fevers.  A  previously  healthy 
boy,  aged  one  year  and  eleven  months,  had  been  ill  for  five  or 
six  days  with  varicella ;  child  developed  cough,  high  tempera- 
ture, and  oedema  of  leg;  sank  lower  and  lower,  lying  on  his 
back  in  his  mother's  lap,  countenance  pale,  pupils  dilated,  and 
surface  cold,  pulseless  at  wrist;  respiration  labored;  over 
prsecordial  region  increased  dulness ;  normal  sounds  of  heart 
scarcely  audible,  but  a  friction-sound,  although  faint,  was  dis 
tinctly  heard  ;  child  died. 

Post-mortem. — Pericardium  very  vascular  and  much  dis- 
tended by  fluid  ;  the  sac  was  nearly  full  of  yellow  flaky  serum, 
and  its  serous  lining,  throughout  its  whole  extent,  was  coated 
with  rough  villous-looking  lymph.  In  the  pleura,  also  on 
both  sides  of  the  thorax,  where  it  covers  the  upper  portion  of 
the  diaphragm,  there  were  patches  of  coagulable  lymph. 

To  illustrate  the  pysemic  form  of  pericarditis  we  will  select 
the  case  recorded  by  W.  S.  Kirkes.f  A  boy,  aged  sixteen, 
referred  to  on  page  206  of  this  article,  was  admitted  to  St. 
Bartholomew's  Hospital,  having  received  a  violent  kick  on  the 
shin,  about  an  inch  below  the  knee.  Four  days  after  receipt 
of  injury  the  boy  applied  for  admittance  to  hospital ;  there  was 
then  a  red  tense  swelling  over  the  injured  part,  the  child  pre- 
senting a  peculiar  haggard,  anxious  look.  Auscultation  re- 
vealed a  well-marked  pericardial  friction-sound ;  the  patient 
complained  of  general  pains  in  the  limbs,  and  of  feeling  very 


*  Lancet,  London,  1860,  vol.  i.  p.  87. 

t  London  Med,  Times  and  Gaz.,  Nov.  1,  1862,  p.  461. 
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ill.  There  was,  however,  no  swelling,  redness,  or  particular 
tenderness  of  any  joint ;  no  symptoms  of  rheumatism  what- 
ever. The  skin  was  hot,  the  pulse  about  120,  and  the  tongue 
coated  with  a  yellowish  fur.  On  the  day  after  admission  a 
few  small  pustules  were  detected  on  the  front  of  the  chest 
and  abdomen.  The  swelling  over  the  left  shin  was  incised, 
and  much  puriform  matter  evacuated,  and  the  patient  was  sup- 
ported with  bark,  wine,  and  good  nourishment.  The  nervous 
agitation  increased,  the  symptoms  became  more  typhoid,  signs 
of  copious  pericardial  effusion  ensued,  and  the  boy  died  ex- 
hausted three  days  after  admission,  seven  days  from  the  receipt 
of  the  injury. 

On  post-mortem  examination  the  pericardial,  cavity  was 
distended  with  turbid  serum,  while  flakes  and  curdy  masses  of 
recent  lymph  were  spread  over  the  surface  of  the  membrane, 
which  was  intensely  vascular.  The  muscular  tissue  of  heart 
was  softened,  especially  about  the  left  ventricle ;  several  dif- 
fluent, purulent-looking  masses,  varying  in  size  from  pins' 
heads  to  split  peas,  were  scattered  through  the  myocardium, 
especially  at  base  and  in  left  ventricle.  All  valves  of  heart 
were  healthy. 

Lungs  showed  numerous  pysemic  deposits.  The  tibia  was 
much  affected  and  infiltrated  with  purulent  matter. 


CHAPTER  IV. 

THE   TREATMENT   OF    ENDO-   AND   PERICARDITIS. 

As  primary  endocarditis  is  of  extreme  rarity,  the  treatment 
of  endocardial  inflammation  is  mainly  that  of  the  disease  with 
which  it  is  intercurrent.  As  we  have  already  noted,  it  is 
prone  to  occur  as  an  accompaniment  of  rheumatism,  scar- 
latina, nephritis,  measles,  variola,  varioloid,  erysipelas,"  diph- 
theria, and  typhoid  fever;  it  has  arisen  (luring  the  course  of 
ilgia,  or  in  those  subject  to  the  diatheses;  its  association 
with  chorea  and  erythema  nodosum  has  also  already  been  noted. 

In   the   first- mentioned   affection   endocarditis    may   appear 
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early  in  the  case  and  be  the  sole  manifestation  of  the  rheumatic 
disease;  or,  on  the  other  hand,  it  may  be  the  first  local  mani- 
festation of  a  general  rheumatic  outbreak  that  in  a  few  days 
will  involve  the  joints.  Cases  of  endocarditis  should  be  placed 
at  perfect  rest :  all  excitement  of  any  kind  whatever  is  contra- 
indicated.  There  should  be  but  little  bright  light  admitted  to 
the  child's  room,  nor  should  conversation  be  indulged  in  about 
the  little  patient's  bedside.  Cool  acidulated  drinks  will  be 
gratifying  to  the  patient  and  will  assist  in  reducing  tempera- 
ture, as  lemonade  sweetened  with  glycerin,  or  neutral  mix- 
ture. Locally,  the  prsecordia  may  be  irritated  by  iodine  in 
the  following  combination  : 

R     Tr.  iodin.,  ^iii ; 

Spts.  chloroformi,  :p  ; 
Tr.  aconit.  rad.,  gtt.  xxv.     M. 
Apply  with  a  brush  twice  daily. 

This  mixture  will  not  cause  pain  by  its  application  and  will 
not  be  so  likely  to  strip  off  the  epidermis  early  in  the  case. 
The  application  of  tr.  iodine  alone  to  the  delicate  skin  of  a 
child  will  cause  undue  irritation  and  make  the  child  very  rest- 
less, thus  exciting  cardiac  action. 

In  older  children  a  blister  may  be  applied  as  large  as  the 
precordial  surface.  To  this  raw  surface  Bouillard  has  applied 
daily  forty  to  sixty  centigrammes  of  powdered  leaves  of  digi- 
talis, the  irritant  action  of  which  maintained  the  vesicant 
action.  We  would,  however,  sound  a  word  of  caution  in  this 
method  of  administering  digitalis,  as  we  have  noted  alarming 
symptoms  from  the  absorption  of  digitalis  by  the  skin. 

In  the  rheumatic  cases  much  benefit  may  be  derived  from 
salicylic  acid,  given  as  the  salicylate  of  soda,  lithia,  or  quinine. 
Some  authorities  administer  large  doses  of  nitrate  of  potash  or 
tartrate  of  soda  and  the  sulphate  of  quinine. 

The  salicylates  may  be  pushed  if  they  appear  to  act  favor- 
ably upon  the  rheumatism  and  if  the  cardiac  action  is  not  ex- 
tremely irregular,  agitated,  or  intermittent,  and  if  the  pulse  is 
regular  and  not  too  frequent. 

Digitalis  may  be  exhibited  as  the  tincture  in  six-  to  eight- 
drop  doses  three  times  a  day  for  a  child  of  five  years,  the  dose 
being  gradually  and  cautiously  increased  as  needed  or  decreased 


82        Keating  and  Edwards  :  Diseases  of  the  Heart 

if  necessary,  as  when  its  effect  has  once  been  secured  we  can 
maintain  the  impression  with  much  smaller  doses.  It  must 
be  borne  in  mind  that  digitalis  is  not  one  of  the  quickly 
acting  cardiac  stimulants,  an  opinion  that  our  intimate  asso- 
ciation with  students  and  young  practitioners  has  taught  us  is 
very  prevalent.  In  many  cases  we  much  prefer  the  infusion 
of  digitalis  flavored  with  cardamom,  in  drachm  doses. 

We  have  never  derived  any  appreciable  benefit  from  con- 
vallaria  in  any  way  whatever,  and,  indeed,  it  seems  to  us  that 
the  drug  merits  no  place  in  our  consideration. 

Veratrum  and  aconite  are  to  be  administered  only  with  the 
extremest  care,  and  are  then  to  be  carefully  and  intelligently 
watched.  Opium,  if  given  at  all,  must  be  in  small  doses,  and 
is  also  to  be  watched  most  carefully,  especially  should  there 
be  any  tendency  to  cyanosis.  Bromide  of  potassium  has  been 
of  service  in  our  hands  in  quieting  the  patient  and  allowing 
the  heart  an  opportunity  of  establishing  its  equilibrium.  If  the 
cardiac  muscle  is  weakened,  possibly  the  sodium  salt  would  be 
the  better  drug.  We  consider  that  under  no  circumstances 
would  it  be  justifiable  to  administer  chloral. 

Upon  the  whole,  the  most  benefit  will  probably  be  derived 
by  an  early  supersaturation  of  the  blood  by  the  alkalies.  The 
ordinary  fever  mixture  of  spts.  aetheris  nit.  and  liq.  ammo- 
nia? acetatis  is  alkaline  and  sedative. 

During  convalescence  great  care  is  to  be  exercised,  as  in  all 
probability  permanent  injury  to  the  valves  has  been  the  result 
of  the  acute  process.  A  well-selected  dietary  is  to  be  advised, 
— one  that  will  be  nutritious,  but  will  not  demand  undue  ex- 
ertion of  the  gastro-intestinal  tract  or  the  large  abdominal 
glands  in  its  assimilation,  and  above  all  else  will  not  cause 
flatulent  distention  of  the  stomach  and  reflexly  irritate  the 
heart.  This  subject  has  been  fully  elaborated  by  one  of  us  in 
a  recent  publication.* 

The  importance  of  guarding  against  the  evil  effects  of  high 
temperature  merits  our  serious  consideration.  The  diseases 
during  the  course  of  which  endo-  and  pericardial  inflammations 
are  usually  associated  are  apt  to  have  exceedingly  high  temper- 

*  "  Maternity,  Infancy,  and  Childhood."     J.  B.  Lippincott  Company. 
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atures,  such  as  rheumatism,  pleuro-pneumonia,  pyaemia,  etc., 
and  the  question  often  arises  what  effect  the  treatment  such 
as  is  in  vogue  will  have  upon  the  cardiac  condition.  The 
treatment  is  usually  cool  bath,  cold  sponging,  with  pack,  or 
evaporation  by  surrounding  the  child  with  a  moistened  sheet. 
In  judging  of  this  the  strength  of  the  heart  and  the  freedom 
of  the  circulation  have  to  be  taken  into  consideration,  and  the 
activity  and  character  of  the  treatment  arranged  accordingly. 
For  instance,  in  a  case  of  pleuro-pneumonia,  if  the  heart  be 
implicated  and  weakened,  a  cold  douche  or  sudden  shock 
should  be  most  certainly  avoided.  In  cases  of  recurrent  rheu- 
matic endocarditis  engrafted  upon  some  old  valvular  lesion 
the  sudden  shock  might  fatally  affect  a  weakened  heart,  and 
cardiac  paralysis  from  over-distention  or  visceral  congestion 
be  the  result.  In  no  case  should  a  persistent  temperature  of 
over  104°  be  permitted ;  it  is  not  the  question  of  the  necessity 
of  the  reduction  to  which  we  call  attention,  but  to  the  method 
by  which  it  must  be  accomplished. 

We  do  not,  however,  at  all  advocate  the  indiscriminate 
knocking  down  of  temperature  simply  because  the  condition 
of  hyperpyrexia  is  present,  a  custom  that  to-day  appears  to  be 
too  much  in  vogue.  First  we  should  endeavor  to  determine 
the  cause  and  effect  of  the  high  temperature.  It  would  be  no 
more  rational  to  exhibit  antipyretics  or  a  cold  pack  to  reduce 
a  high  temperature  without  first  ascertaining  its  cause  and  en- 
deavoring to  remove  it  than  it  would  be  to  treat  any  disease 
by  a  name;  for  example,  the  administration  of  digitalis  in 
"  heart-disease"  without  first  determining  the  lesion  and  the 
condition  of  the  cardiac  cavities. 

It  is  well,  then,  to  first  use  the  milder  means  before  we 
resort  to  the  more  heroic  measures,  now  so  much  the  fashion. 

The  simple  fever  mixture  already  referred  to  in  combina- 
tion with  drop-doses  of  aconite,  say  every  four  hours  for  a 
child  aged  five,  together  with  iced  lemon-juice  and  the  carbon- 
ated waters,  will  frequently  accomplish  our  object.  We  may 
sponge  the  extremities  with  cool  water  containing  an  evaporating 
volatile  substance,  as  vinegar  or  alcohol ;  should  the  thermom- 
eter again  show  a  registration  104°,  or  above,  the  cautious 
application  of  ice-cloths  to  the  head  and  the  nape  of  the  neck 
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would  be  justifiable,  or  even  an  ice-cap  in  children  above 
twelve  years  of  age.  Quinine  in  suppository  may  be  admin- 
istered as  the  temperature  begins  to  fall.  If,  however,  the 
temperature  should  persistently  remain  high  and  show  its  well- 
known  effects  upon  the  heart  and  circulation,  then  we  may 
exhibit  either  antifebrin,  antipyrin,  or  thallin. 

The  former  is  probably  the  most  reliable,  its  action  usually 
being  well  marked  within  an  hour  after  administration.  The 
dose  for  a  child  of  five  years  may  be  from  three  to  six  grains, 
repeated  several  times  during  the  twenty-four  hours  if  neces- 
sary. As  the  temperature  falls  the  pulse  will  be  reduced  in 
frequency.  In  some  cases  slight  cyanosis  may  supervene. 
Sweating  is  almost  always  present,  and  in  some  cases  may  be 
exhausting  or  even  alarming.  Atropine  has  but  little  if  any 
effect  in  controlling  this  ephidrosis.  An  increased  amount  of 
urine  will  usually  be  voided  following  the  administration  of 
the  drug.  Antifebrin  may  occasionally  cause  vomiting,  al- 
though it  is  not  so  likely  to  as  either  thallin  or  antipyrin. 
Rarely  will  the  patient  complain  of  chilliness,  which  we  some- 
times note  after  the  administration  of  the  two  latter. 

Iron  and  arsenic  can  with  great  propriety  be  administered 
during  this  convalescent  stage. 

The  treatment  of  acute  ulcerative  endocarditis  is  very  unsat- 
isfactory. As  a  rule,  in  childhood,  the  disease  is  met  with  as 
a  concomitant  or  as  an  intercurrent  affection  in  the  course  of 
diphtheria,  the  infectious  diseases,  or  suppurative  disease  of 
the  bone  or  joints.     The  cases  are  almost  invariably  fatal. 

It  has  been  suggested  to  apply  an  ice-bag  to  the  praecordia, 
with  the  internal  administration  of  antiseptics,  as  salicylate 
of  soda,  benzoate  of  soda,  and  sulphate  of  quinine. 

The  tincture  or  infusion  of  digitalis  may  be  administered 
in  large  and  increasing  doses. 

The  exhibition  of  camphor  in  an  emulsion  made  with  the 
yelk  of  an  egg  would  perhaps  mitigate  the  symptoms.  Musk 
wrould  also  be  indicated,  and  carbonate  of  ammonia  as  a  rapid 
general  diffusible  stimulant.  Recognizing  the  fact  that  the 
endocardium  is  teeming  with  micro-organisms,  authorities  have 
advised  the  exhibition  of  the  following,  known  as  Van  Swie- 
ten's  solution : 
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R     Hydrarg.  chlor.  cor  ,  grm.  1  ; 
Alcoholis,  grms.  100; 
Aquae,  grms.  900.     M. 
f  gi  contains  about  -fa  grain  of  the  bichloride. 

In  the  treatment  of  pericarditis  we  must  also  remember 
that  the  disease  is  apt  to  be  intercurrent.  Should  it  occur  with 
rheumatism,  the  treatment  of  this  affection  must  be  pushed 
actively.  Locally,  we  may  apply  heat  and  moisture  by  poul- 
tices, or  the  prsecordia  may  first  be  painted  with  iodine  and  the 
poultice  applied. 

Some  writers  advise  the  application  of  an  ice-bag  to  the 
region  under  consideration.  Gendrin  is  of  the  opinion  that 
it  immediately  diminishes  the  local  pain,  calms  the  tumultuous 
pulsations  of  the  heart  and  the  extreme  anxiety  of  the  patient ; 
as  a  rule,  also,  its  refrigerant  action  diminishes  the  febrile 
movement  in  a  little  while  and  lowers  the  frequency  of  the 
pulse.*  In  our  opinion  it  should  be  tried  only  with  great 
caution,  and  then  only  in  children  who  are  very  robust.  Its 
application  should  be  limited,  in  order  not  to  depress  the 
patient.  Pulse  and  temperature  are  to  be  watched,  and  as  they 
return  to  normal  the  ice  is  to  be  removed.  Within  the  last 
few  years,  coiled  rubber  tubing,  through  which  water  of  vary- 
ing temperature  may  be  passed,  has  been  suggested,  and  is,  in 
our  opinion,  far  better  than  the  use  of  ice.  We  consider  that 
mercurialization  is  never  allowable  and  that  venesection  is  only 
occasionally  admissible. 

Aconite,  veratria,  and  tartar  emetic  are  to  be  looked  upon  as 
dangerous  remedies,  except  in  the  hands  of  experienced  prac- 
titioners. Undoubtedly  there  are  sthenic  cases  where  the 
first-mentioned  drug  may  be  used  with  benefit.  The  applica- 
tion of  a  large  blister  to  the  prsecordia  is  sometimes  accom- 
panied by  very  happy  results  in  pericarditis.  It  would  perhaps 
be  safer  to  restrict  this  treatment  to  children  over  ten  years  of 
age.  To  Corvisart  is  due  the  credit  of  first  calling  the  attention 
of  the  general  profession  to  this  mode  of  treatment,  but  it 
should  be  limited  to  cases  where  effusion  is  suspected.  Much 
nourishment  is  required,  together  with  alcoholic  stimulants. 
Should  marked  depression  arise  with  impending  asystole, 
brandy  and  digitalis  may  be  administered.     The  patient  must 

*  Valker,  Bull.  Medical,  Is'ov.  20,  1887,  is  of  a  similar  opinion. 
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be  at  absolute  rest,  and  not  allowed  to  sit  up  under  any  cir- 
cumstances if  there  are  evidences  of  syncope.  This  depression 
of  the  vital  energies  may  be  further  combated  by  quinine, 
musk,  champagne,  carbonate  of  ammonia,  hypodermic  injec- 
tions of  brandy,  ether,  or  camphor,  and  wine  whey  should  be 
included  in  the  dietary. 

If  an  effusion  forms  and  is  not  readily  absorbable,  we  may 
make  applications  of  flying  blisters  or  strong  iodine,  with 
iodide  of  potassium  internally.  We  must  also  endeavor  to 
raise  the  general  health  to  as  high  a  state  of  efficiency  as  is 
possible,  thus  aiding  absorption  of  the  exudation.  Tonics 
are  very  useful,  particularly  the  tincture  of  the  chloride  of  iron, 
as  mist,  ferri  et  amnion ise  acetatis  (Basham's  Mixture). 

Diuretics,  as  nitrate,  acetate,  or  citrate  of  potassium,  scopa- 
rius,  and  caffeine,  have  been  employed.  We  prefer  the  acetate 
and  citrate  of  potassium. 

Paracentesis  pericardii. — In  rare  instances  in  children's 
practice  will  paracentesis  be  demanded.  When  we  fear  heart- 
failure,  a  purulent  effusion  or  distortion,  and  permanent  dis- 
placement of  the  heart,  we  may  consider  ourselves  justified  in 
tapping  the  pericardial  sac.  The  presence  of  albuminuria  and 
tube-casts  which  seem  to  depend  upon  the  pericardial  effusion 
would  also  be  an  indication  for  tapping. 

It  is  stated  that  Schuh,  in  the  service  of  Professor  Skoda, 
was  the  first  to  puncture  the  pericardium.  Although  para- 
centesis seems  to  have  been  proposed  by  Riolan*  in  1649,  and 
performed  by  Romero,  of  Barcelona,  who  operated  successfully, 
and  reported  his  cases  to  the  Faculty  of  Medicine  of  Paris, 
Merat  says  that  the  faculty  would  not  allow  the  report  of 
Romero's  successful  cases  to  be  printed  in  their  Transactions, 
fearing  that  by  so  doing  they  would  sanction  an  operation 
which  as  yet  had  not  met  with  their  approval. 

After  having  determined  the  expediency  of  paracentesis  it  is 
not  wise  to  wait  too  long,  as  delay  is  apt  to  set  up  a  low  grade 
myocarditis,  with  fatty  degeneration  of  the  muscular  wall  of 
the  heart  and  dilatation  of  its  cavities. 

In  performing  the  operation  it  is  best  to  use  an  aspirator 
with  a  vacuum  jar,  a  delicate  double  canula:  the  innermost 
*  Enchiridion  Anatom.,  lib.  iii.  c.  4  (1049),  quoted  by  Roberts. 
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portion  may  be  either  a  solid  needle  or  a  needle-pointed  tube, 
either  of  which  are  to  be  withdrawn,  the  former  entirely,  and 
the  latter  until  its  point  is  sheathed. 

Should  the  fluid  reaccumulate,  a  second  or  third  tapping  may 
be  resorted  to,  as  in  the  case  recorded  by  Gooch,  referred  to  in 
table,  in  which  a  child  aged  thirteen  was  tapped  six  times,  and 
Bouchout's  case,  in  which  a  girl  aged  eleven  and  a  half  was 
tapped  eight  times.  The  danger  does  not  seem  to  increase  any 
in  proportion  to  the  number  of  tappings. 

We  do  not  favor  the  injection  of  any  substance  into  the 
pericardium  either  with  a  view  of  antisepsis  or  of  washing  out 
the  sac,  although  Aran's  case,  recorded  in  Trousseau's  Clin. 
Med.,  iii.  386,  in  which  iodine  was  injected  twice,  shows  that 
the  procedure  may  not  always  be  attended  with  fatal  results. 

Should  pus  accumulate,  and  after  several  aspirations  fail  to 
resolve,  there  can  be  no  objection  to  an  opening  being  made  to 
secure  perfect  drainage,  as  purulent  pericarditis  if  left  to 
nature  will  almost  inevitably  prove  fatal. 


It  is  essential  to  definitely  settle  the  point  at  which  we  are  to 
aspirate  with  the  least  danger  of  wounding  the  heart-muscle, 
and  with  the  greatest  certainty  of  reaching  the  effusion. 

These  objects  can  perhaps  be  best  fulfilled  by  introducing 
the  needle  either  in  the  left  costo-xiphoid  angle  and  pushing 
upwards  towards  the  heart,  or  by  inserting  the  trocar  at  the 
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fifth  interspace,  about  where  the  apex  should  normally  be 
situated  when  it  is  not  displaced,  remembering  that  in  the 
very  young  the  heart  is  situated  slightly  higher  in  the  thorax. 

Care  should  be  taken  not  to  wound  the  mammary  artery. 

The  accompanying  figure  will  serve  to  illustrate  the  parts 
mentioned.  The  ®  indicates  points  for  puncturing  the  peri- 
cardium. 

In  selecting  the  first- mentioned  site  for  puncture  it  is  well  to 
introduce  the  needle  as  close  to  the  ensiform  cartilage  as  pos- 
sible, thus  avoiding  the  artery.  It  also  should  be  inserted  as 
high  as  possible  in  the  fossa,  so  as  to  be  sure  of  entering  the 
pericardial  sac  and  not  the  abdominal  cavity,  as  it  may  pass 
below  the  diaphragmatic  arch.  The  presence  of  fluid  will, 
however,  so  distend  the  sac  that  there  is  little  if  any  danger 
of  not  reaching  the  fluid  or  of  wounding  surrounding  struc- 
tures. We  have  been  present  at  many  examinations  of  the 
cadaver  in  conjunction  with  Dr.  Osier  in  which  a  needle  intro- 
duced as  above  always  readily  perforated  the  pericardial  cavity. 
There  is  little  danger  of  reaching  the  pleura,  as  it  curves  to  the 
left  before  reaching  the  xiphoid  cartilage. 

The  position  in  the  fifth  interspace  over  the  location  of  the 
normal  apex-beat  is  safe,  easy  of  location,  and  has  always  been 
attended  with  satisfactory  results  in  our  hands  as  far  as  the 
mechanics  of  the  operation  are  concerned. 

The  skin  in  the  young  is  usually  so  tender  that  it  is  not 
necessary  to  make  a  preliminary  skin  puncture,  as  we  some- 
times do  in  an  adult. 

As  the  effusion  decreases  it  is  well  to  withdraw  the  needle 
somewhat  in  order  to  prevent  laceration  or  wounding  of  the 
heart-muscle;  the  final  withdrawal  of  the  needle  is  accom- 
plished when  we  think  that  enough  or  all  of  the  fluid  has  been 
removed. 

A  simple  adhesive  strip  may  be  placed  over  the  point  of 
puncture. 

In  cases  of  sacculated  pericardial  effusion  the  operator  will 
of  course  introduce  the  needle  at  that  point  where  the  signs  of 
effusion  are  most  marked  and  which  presents  the  least  evidence 
of  the  presence  of  the  heart-muscle.  Occasionally,  after  the 
introduction  of  the  canula,  there  will  be  no  flow.     This  may 
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depend  upon  two  conditions:  either  a  thickened  pericardium  has 
been  pushed  in  front  of  the  needle,  or  the  fluid  is  too  thick  or 
flaky  to  admit  of  a  flow  through  the  calibre  of  the  particular 
instrument  that  is  inserted.  If  the  operator  is  satisfied  of  the 
correctness  of  his  diagnosis  in  regard  to  the  presence  of  fluid, 
it  is  well  to  reintroduce  in  the  case  of  thickened  membrane,  and 
in  the  latter  instance  to  select  a  larger  trocar  and  canula. 

Certain  dangers  are  to  be  met  with  in  paracentesis  pericardii. 
Great  care  is  to  be  exercised  in  order  to  prevent  the  entrance 
of  air,  and  the  consequent  change  of  a  serous  effusion  into  a 
purulent  one  teeming  with  bacteria.  Albert  Wilson  has  re- 
corded a  case  of  pericarditis  in  which  he  considers  a  specific 
micro-organism  was  found  independently  of  any  outside  con- 
tamination, which  will  be  referred  to  later  in  our  study. 

The  operator  must  also  avoid  wounding  or  perforating  either 
the  pleura,  diaphragm,  or  heart-muscle,  but  above  all  must  he 
guard  against  wounding  the  internal  mammary  artery  and  pro- 
ducing alarming  hemorrhage.  Anatomists  tell  us  that  it  arises 
from  the  subclavian,  and  takes  a  downward  course  parallel 
with  the  edge  of  the  sternum  until  the  sixth  costal  cartilage  is 
reached.  At  its  lower  edge  it  divides  into  two  branches,  the 
superior  epigastric,  running  on  downwards,  and  the  musculo- 
phrenic, which  runs  along  the  sixth  interspace. 

Cruveilhier  and  Sappey  (Roberts)  give  as  the  average  dis- 
tance of  the  artery  from  the  sternum  at  the  fifth  or  sixth  inter- 
space four  to  five  millimetres,  but  Roger  has  found  in  children 
that  the  distance  is  only  two  or  three  millimetres. 

That  wounding  or  perforation  of  the  heart  may  and  does 
occur,  witness  the  case  recorded  by  Roger,*  of  a  child  set. 
eleven,  in  whom  one  hundred  grammes  of  blood  was  removed 
by  wounding  the  ventricle,  and  his  second  case,*  of  a  boy  sat. 
five,  in  whom  two  hundred  grammes  of  venous  blood  was  re- 
moved from  tapping  the  right  ventricle.     The  case  recovered. 

Wounding  of  the  heart  may  usually  be  avoided  by  selecting 
a  sufficiently  low  point  for  puncturing.  There  is  much  greater 
danger  to  life  in  inadvertently  tapping  the  auricle  than  there 
is  in  perforation  of  the  ventricle. 

*  Referred  to  in  table. 
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It  is  never  well  to  draw  off  large  pericardial  effusions  rap- 
idly, hence  we  would  suggest  aspiration  in  these  cases  by  a 
capillary  tube.  If  a  larger  tube  is  used  there  is  great  danger 
of  cardiac  arrest. 

The  treatment  of  the  complications  or  concomitants  of  peri- 
cardial effusion  is  in  the  main  governed  by  the  factors  present 
in  each  individual  case,  as,  for  example,  should  renal  com- 
plications arise,  the  physician  is  to  determine  at  once  whether 
the  pericardial  effusion  itself  is  not  giving  rise  to  the  abnormal 
renal  action.  Frequently  do  we  meet  the  converse  of  the  propo- 
sition,— i.e.,  the  hydropericardium  of  Bright's  disease.  Pleu- 
risy and  pneumonia  arising  with  or  antedating  the  pericardial 
effusion  must  be  treated  on  general  principles,  recognizing, 
however,  the  additional  gravity  in  the  prognosis. 

Case. — The  case  reported  by  Albert  Wilson,*  referred  to 
above,  is  of  much  interest  on  account  of  the  apparent  patho- 
genic significance  of  the  bacillus. 

E.,  a  girl,  a?t.  seventeen,  had  a  regurgitant  mitral  murmur 
for  five  years.  Contracted  acute  rheumatism.  Acute  pericar- 
ditis, with  a  pericardial  effusion,  rapidly  arose,  complicated 
with  left  pleural  effusion.  Patient  died  twenty-one  days  after 
being  first  attacked  by  the  disease. 

Autopsy. — Face  dark  blue.  Pericardium  and  heart  were 
distended.  Right  lung  retracted,  solid,  non-crepitant ;  was  in 
stage  of  red  hepatization.  Left  lung  was  pale,  crepitant,  and 
adherent  to  the  pericardium.  Left  pleura  contained  three  pints 
of  clear  serum.  Xo  adhesions  posteriorly.  The  pericardium 
was  about  one-fourth  to  three-eighths  of  an  inch  thick,  strongly 
adherent  to  the  heart,  and  impossible  to  separate  it.  Even  the 
large  vessels  were  matted  with  organized  lymph. 

Mitral  valve  showed  old  lesions,  left  ventricle  greatly  hyper- 
trophied,  etc. 

.V  examination. — Scrapings  of  pericardium  showed 

in  fresh  and  dry  state  very  small,  short,  non-nucleated  rods, 
which  take  the  pink  stain.     They  are  micro-bacilli. 

Inocukuv  Eft. — He  used  three  sterilized  prepara- 

tions : 

*  Edinb.  Med.  Journ.;  vul.  nx..  1886,  p.  1106. 
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First,  carrot  infusion,  two  months  old ;  second,  calf  jelly ; 
third,  ascitic  serum,  collected  antiseptically,  three  weeks  old, 
and  perfectly  clear. 

Pericardium  experiments. — Under  the  spray,  and  with 
strict  antiseptic  precautions,  a  piece  of  the  pericardium  was 
removed,  little  pieces  of  lymph  were  scraped  off,  and  a  flask 
of  serum  was  inoculated  and  placed  in  an  incubator  at  90°  F. 
The  upper  part  of  the  fluid  remained  clear,  but  a  deposit 
formed  at  the  bottom.  The  germs  were  anaerobic.  Exam- 
ined microscopically,  they  were  found  to  contain  the  same 
micro-bacilli  above  referred  to,  without  nuclei.  Similarly 
two  other  sterilized  flasks  of  serum  were  inoculated  from  the 
flask  with  the  same  results. 

Microscopic  section  of  heart. — The  section  of  the  pericar- 
dium showed  wavy  layers  of  fibrin  and  lymph  more  or  less 
organized.  Strewn  in  the  meshes  were  small  clusters  of 
micro-bacilli. 

Wilson  concludes  that  the  pericarditis  was  undoubtedly 
associated  with  a  micro-bacillus,  which  was  the  primary  germ 
or  parasite. 

Dr.  T.  M.  Kotch  of  the  Harvard  Medical  School  has  kindly 
recapitulated  for  us  his  views  on  the  percussion  outline  of 
pericardial  effusion  and  the  selection-site  for  paracentesis  peri- 
cardii, making  his  deductions  from  experiments  upon  sixteen 
infants ;  we  take  great  pleasure  in  incorporating  them  in  this 
little  work : 

"  The  following  remarks  concerning  pericardial  effusion  are 
a  brief  resumS  of  the  observations  which  I  have  made  on  this 
subject  since  publishing  my  article  in  1878.  These  observa- 
tions, which  are  mostly  confirmatory  of  the  points  suggested 
in  the  original  article,  have  been  made  at  the  Boston  City 
Hospital  from  its  large  number  of  acute  cases,  amounting  to 
nearly  three  thousand  ward -patients  in  a  year  of  all  ages,  from 
the  Children's  Hospital,  Infant  Hospital  and  the  Boston  Dis- 
pensary children's  clinic,  the  clinical  observations  also  being 
tested  in  various  ways  in  the  anatomical  and  physiological 
laboratories  of  the  Harvard  Medical  School. 

"  Owing  to  the  acknowledged  latency  of  the  symptoms  in 
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many  cases  of  acute  pericarditis  in  infancy  and  childhood,* 
the  diagnosis  of  effusion  must  often  rest  on  the  physical  signs, 
and  of  these  signs,  as  I  have  already  stated,  f  percussion  is  the 
only  one  that  can  in  the  majority  of  cases  be  relied  upon  at  the 
stage  of  the  disease  when  it  is  especially  important  to  know 
whether  an  effusion  is  present  or  not  for  purposes  of  differ- 
entiation from  dilated  heart,  with  the  question  of  tapping  to 
be  decided  upon.  Again,  this  physical  sign  of  percussion  can 
only  be  of  value  when  applied  after  precise  anatomical  rela- 
tions have  been  established  and  physiological  and  mechanical 
laws  recognized ;  and  this  at  once  brings  us  to  the  anatomical 
consideration  of  the  subject. 

"  In  the  various  articles  written  on  pericardial  effusion  the 
authors  are  found  to  copy  each  other  year  after  year,  expound- 
ing, repeating,  and  perpetuating  views  which  have  never  been 
distinctly  proved  and  are  often  manifestly  erroneous,  their  lines 
of  percussion  not  being  exactly  stated  and  their  diagrams,  from 
improper  methods  of  experimenting,  being  open  to  criticism, 
%  as  representing  hypothetical  conditions  which  do  not  exist  in 
the  human  subject. J 

"  Hughes  states  that  infantile  pericarditis  occurs  more  fre- 
quently than  the  adult  disease,  and  the  younger  the  child  the 
more  chance  there  is  for  the  appearance  of  the  disease.§  Keat- 
ing and  Edwards  speak  of  the  association  of  endocarditis  and 
pericarditis  as  a  frequent  concomitant,  and  of  the  dilatation  of 
the  cardiac  cavities  being  caused,  to  a  great  extent,  by  adhe- 
sions in  the  adult,  and  by  the  myocardium  being  affected  in  the 
child. ||  Keating  and  Edwards  have  also  given  a  most  val- 
uable description  of  the  anatomy,  physiology,  and  general 
topography  of  the  heart  and  pericardium.  If 

"Assuming  that  the  observations  of  these  gentlemen  are 
correct,  they  have  a  significant  bearing  on  what  I  consider  of 
the  first  importance  for  a  proper  appreciation  of  the  subject — 


*  Keating  and  Edwards,  Archiv.  Pediat,  April,  1887,  p.  209. 
f  Transactions  Mass.  Med.  Soc.  1878. 

J  A   notable  example  of  this  statement  can  be  seen  in  the  pericardial-effii- 
sion  plates  in  Reynolds'  System  of  Medicine,  copied  by  Roberts  and  others. 
.  Archiv.  Pediat.,  April,  1887,  p.  204.  ||  Ibid.,  p.  208. 

tflbid.,  Fel  ruary,  I  $87,  p.  65. 
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namely,  the  methods  of  the  anatomical  investigations.  The 
older  the  child  and  the  nearer  to  adult  age  that  it  approaches, 
the  greater  is  the  chance  that  adhesions  from  some  slight  and 
perhaps  almost  overlooked  inflammation  of  parts  or  organs 
adjacent  to  the  pericardium  have  taken  place,  and  this,  in  con- 
nection with  the  natural  absence  of  adhesions  mentioned  by 
Keating  and  Edwards,  emphasizes  the  fact  that  the  primary 
experiments  regarding  the  shape  of  a  distended  pericardium 
should  be  made  on  the  infant  or  young  child,  where  the  result 
is  more  likely  to  show  a  correct  figure  on  percussion,  both 
clinically  and  in  the  laboratory. 

"  The  number  of  clinical  observations  on  infants  is  not  yet 
large  enough  to  provide  us  with  sufficient  data,  but  the  ex- 
periments from  which  my  diagrams  are  drawn  were  made  on 
sixteen  infants,  in  none  of  whom  did  adhesions  exist,  while 
in  the  case  of  an  adult  at  the  city  hospital- — where,  although 
the  pericardium  was  evidently  much  distended  with  fluid,  the 
percussion  failed  to  show  absolute  dulness  to  the  right  of  the 
sternum — the  autopsy  revealed  adhesions  of  the  middle  lobe 
of  the  lung  holding  it  tightly  to  the  right  edge  of  the  sternum 
in  the  5th  interspace,  with  the  effusion  behind  it,  thus  giving 
resonance  where  the  uncomplicated  case  would  have  given 
dulness;  hence  it  is  evident  that  we  must  first  study  and 
acquire  a  knowledge  of  the  uncomplicated  cases  before  we 
are  prepared  to  elucidate  cases  complicated  by  adhesions.  And 
yet  there  is  a  strong  probability  that  many  of  the  clinical 
observations  made  on  adults  by  various  competent  clinical 
observers,  and  established  by  them  as  rules  for  diagnosis,  are, 
from  the  presence  of  adhesions — sometimes  in  one  place  and 
sometimes  in  another — rendered  of  little  practical  value,  as 
shown  by  the  difficulty  experienced  in  making  a  diagnosis  by 
these  rules  in  new  cases,  and  even  delaying  the  final  solution 
of  the  problem  by,  through  not  knowing  where  or  whether, 
and  hence  not  stating  where  or  whether,  adhesions  existed, 
perpetuating  erroneous  views. 

"  Assuming,  then,  for  the  present  that  the  infant's  (first) 
and  the  child's  (second)  pericardium  is  most  likely  to  be  the 
best  for  studying  the  uncomplicated  pericardial-effusion  out- 
lines, and  allowing  that  experiments  made  as  directed  in  my 
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article  in  1878  are  correct  until  they  are  disproved — which  so 
far  has  not  been  done — the  deductions  which  can  be  made 
from  the  results  of  these  experiments  are  that  the  fluid  ac- 
cumulates at  the  bottom  of  the  pericardial  sac,  where  it  col- 
lects on  either  side  of  the  arched  diaphragm  like  a  saddle, 


Diagram  I. — Small  amount  of  liquid  introduced  into  sac  (Rotch). 


A,  The  portion  of  the  area  of  absolute 
dulness  which  is  still  caused  by 
the  physiological  dulness  of  the 
heart. 

B  •  Liver. 

B  ,  That  portion  of  the  liver  which  is 
covered  by  the  right  lung. 

C ,  Lung. 


A  +  D,  Area  of  percussion  dulness  found 
when  the  effusion  is  small. 

S,  Sternum. 
@,  Nipple. 

1,2,3,4,5,6,  Ribs. 

-  -  -  Broken  line,  Border  of  lung. 


Hi  P,  Illusion. 

extending  to  the  right  and  to  the  left  of  the  sternum ;  that 
the  layer  of  fluid  is  a  little  the  thickest  in  the  left  diaphrag- 
matic depression,  almost  as  thick  in  the  right,  and  then  that 
it  gradually  grows  thinner  as  it  ascends  in  the  vertical  line, 
and   in  a  small   effusion  leaves  a  portion  of  the  heart  uncov- 
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ered  in  the  region  of  the  4th  left  costal  cartilage,  as  seen  in 
Diagram  II. 

"The  lungs. gradually  recede  before  the  fluid,  as  seen  in 
Diagram  I.,  and  the  absolute  dulness  is  found  to  the  right 
of  the  sternum.     Of  this  area  of  dulness,  that  portion  which 


Diagram  II. — Represents  Diagram  I.  with  the  lungs  removed  (Rotch). 

S,  Sternum. 
B,  Liver.  (§5),  Nipple. 


A,  A  portion  of  the  normal  heart  enclosed  in 
the  pericardium. 


D,  Effusion  as  it  appeared  in  the  sac,  the 
cocoa  butter  being  in  small  amount,  and 
the  lungs  having  been  removed  after 
the  butter  had  hardened. 


1,  2,  3,  4,  5,  6,  Ribs. 


is  found  in  the  5th  right  interspace  is  of  diagnostic  value, 
first,  because,  unless  there  is  consolidation  of  the  middle  lobe 
or  a  right  pleural  effusion,  absolute  dulness  is  extremely  rare 
in  this  interspace,  as  proved  by  my  having  had  hundreds  of 
infants  and  children  percussed  in  this  interspace,  with  a  re- 
sulting resonance  j  and  second,  because  this  interspace  is  not 


98       Keating  and  Edwards  :  Diseases  oj  the  Heart 

encroached  upon  by  even  a  largely-dilated  heart  more,  per- 
haps, than  one  or  two  centimetres.  In  fact,  it  is  doubtful 
whether  the  heart's  absolute  dulness  ever  extends  beyond  the 
right  edge  of  the  sternum  as  low  down  as  the  5th  interspace 
— an  observation  which  is  not  alone  the  result  of  my  own 
examinations,  but  that  of  many  competent  observers  and  au- 
thorities on  the  percussion  outlines  of  enlarged  hearts. 

"The  following  cases — 1.  Dilated  heart;  2.  Pericardial 
effusion;  3.  Pericardial  effusion  and  enlarged  heart — >will  be 
of  interest  when  compared,  for  they  show  the  value  of  this 
anatomical  knowledge  regarding  the  5th  right  interspace.* 


Case  1. 

Endocarditis;  Dilated 

Heart. 

Case  2. 
Pericarditis;  Effusion. 

Case  3. 

Endocarditis ;  Enlarged 

Heart ; 

Pericardial  Effusion. 

Girl.    11  years. 

Boy.    6  years. 

Girl.    8  years.    Aug.  3, 1887. 

Attack  followed  acute  artic- 
ular rheuruatisirj. 

Attack  followed  acute  artic- 
ular rheumatism. 

Attack  followed  acute  artic- 
ular rheumatism. 

Orthopncea;  precordial  pain. 

Orthopncea;  precordial  pain. 

Orthopncea ;  precordial  pain. 

Heart's  impulse  feeble,  but 
perceptible  a  little  to  left 
and  below  left  nipple,  5th 
interspace. 

Heart's  impulse  feeble,  but 
perceptible  a  little  to  left 
and  below  left  nipple,  5th 
interspace. 

Heart's    impulse    feeble,   but 
perceptible,  and  felt  all  over 
cardiac    area,    with    apex- 
beat  a  little  below  and  to 
left  of  left  nipple,  5th  inter- 
space. 

Vertical     absolute    dulness 
not  increased. 

Vertical  absolute  dulness  not 
increased. 

Vertical  absolute  dulness  not 
increased. 

Absolute  dulness  under  the 
sternum    and    to  left   of 
sternum :    identical    with 
cases  2  and  3. 

Absolute  dulness  under  the 
sternum  and  to  left  of  ster- 
num ;  identical  with  cases 
1  and  3. 

Absolute  dulness  under   the 
sternum  and  to  left  of  ster- 
num ;  identical  with  cases  1 
and  2. 

Absolute    dulness    did    not 
extend  to  right  of   ster- 
num. 

Absolute  dulness  in  5th  right 
interspace  2  or  3  cm.  from 
edge  of  sternum. 

Absolute  dulness  in  5th  right 
interspace  3  or  4  cm.  from 
edge  of  sternum. 

Systolic  murmur  at  apex. 

Pericardial  friction    rub   at 
base. 

Soft  systolic  murmur  at  apex, 
transmitted  1<>  axilla.   Peri- 
cardial friction  rub  at  base. 

Eecovery. 

Recovery. 

Aug.  6  :  Less  dulness  in  5th 
right  interspace;  apex  mur- 
mur much  louder  and  harsh. 

Aug.  1 1  :  Dulness  only  to  right 
edge  of  sternum. 

Aug.  18  :  Dulness  only  to  mid- 
dle of  sternum  ;  friction  rub 
ceased. 

Dec.  i,  L887 :  Physical  exami- 
nation the  same  as  on  Aug. 
is,  showing  enlarged  heart 

and  mitral  systolic  murmur. 

*  1  and  ll  have  been  cited  in  my  original  paper;  3  is  now  under  my  care. 
In  all  the  cases  my  observations  and  physical  examinations  have  been 
verified  by  competent  diagnosticians.  The  term  "absolute  dulness"  is 
w.-ed  as  synonvmona  with  "flatness." 
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"  We  have  then  three  cases  in  children  with,  according  to 
the  combined  report  of  a  number  of  physicians  who  saw  them, 
almost  identical  rational  symptoms  and  physical  signs,  except- 
ing that,  while  an  effusion  of  any  significance  was  present, 
dulness  persisted  in  the  5th  right  interspace  in  cases  2  and  3, 
with  complete  disappearance  of  the  dulness  in  case  2  and 
leaving  the  dulness  of  an  enlarged  heart  in  case  3. 

"  The  next  point  of  importance  is  the  position  of  the  apex- 
beat.  It  has  been  stated  by  certain  writers  that  the  apex-beat 
is  displaced  upward,  but  direct  proof  of  this  is  wanting. 

"  Unless  in  some  way  intrathoracic  pressure  should  cause 
displacement,  it  would  be  impossible  for  the  heart  not  to  sink 
rather  than  to  be  floated  up,  unless  the  specific  gravity  of  the 
effusion  was  greater  than  1.050,  which  seems  highly  improb- 
able as  likely  to  occur  in  an  ordinary  pericardial  effusion,  for 
the  specific  gravity  of  a  purely  purulent  fluid  is  only  about 
1.032.     There  may,  of  course,  be  a  lateral  displacement. 

"  How,  then,  can  we  explain  the  clinical  phenomena  of  the 
heart-beat  at  a  higher  point,  say  the  4th  rib  or  3d  interspace  ? 
By  referring  to  what  I  have  said  above,  it  will  be  seen  that 
the  heart's  apex  is  masked  by  the  mass  of  fluid  in  the  left 
diaphragmatic  depression,  while  the  ventricular  wall  of  the 
heart  is  either  covered  by  a  very  thin  layer  of  fluid  and  often 
is  entirely  uncovered  at  the  4th  interspace,  4th  rib,  and  3d 
interspace,  where,  irritated  by  the  abnormal  effusion,  it  strikes 
against  the  thoracic  wall  and  simulates  an  apex-beat,  as  was 
well  exemplified  in  case  3,  where  it  is  recorded  that  the  im- 
pulse was  felt  throughout  the  whole  cardiac  area,  while  the 
apex  was  still  perceived  in  the  5th  interspace.  Now,  in  this 
case,  if  there  had  been  a  still  greater  effusion,  the  apex-beat 
would  have  been  lost,  but  the  impulse  of  the  ventricular  wall 
would  have  continued  to  simulate  an  apex-beat;  and  I  believe 
that  this  is  the  case  in  all  these  so-called  misplaced  apex-beats. 

"  Xow,  if  the  apex  remains  in  position  in  the  5th  left  inter- 
space, and  if  the  effusion  is  also  in  the  5th  right  interspace, 
where  no  part  of  the  heart  is  present,  is  it  not  more  rational 
to  choose  the  5th  right  interspace  as  the  point  for  tapping  ? 
and  this  I  have  already  done  on  the  cadaver  a  number  of 
times." 
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HYDROPERICARDIUM. 

Dropsy  of  the  pericardium  is  probably  always  a  secondary 
disease.  The  pericardial  sac  normally  contains  a  small  amount 
of  serum, — about  half  a  drachm, — but  it  is  usually  increased 
during  the  last  days  of  a  patient's  life,  so  that  most  usually 
on  the  post-mortem  table  we  note  a  greater  or  less  quantity 
of  fluid  in  the  pericardium. 

Pericardial  dropsy  is  met  with  in  cases  of  general  dropsy,  in 
Bright's  disease,  emphysema  following  pertussis  in  the  child, 
in  thoracic  deformities  causing  pressure,  and  in  organic  heart- 
disease  causing  blood-stasis. 

The  process  is  entirely  passive,  hence  we  do  not  encounter 
any  fever,  and  no  traces  of  inflammation  can  be  noted  upon  the 
pericardial  surfaces.  The  fluid  is  not  particularly  prone  to 
become  abundant,  consequently  bulging  is  not  well  marked. 
Friction-sounds  never  occur. 

Hydropericardium  may  arise  as  the  last  scene  in  grave  dis- 
eases. In  such  the  differential  diagnosis  between  muscular 
degeneration,  its  consequent  asystole,  and  hydropericardium 
is  indeed  a  difficult  task. 

In  most  cases  of  dropsy  of  the  pericardium  we  may  note  a 
small  pulse,  dyspnoea,  venous  stasis,  and  cyanosis,  scanty 
urine,  and  compression  of  the  lungs,  a  train  of  symptoms  that 
are  not  at  all  characteristic.  Owing  to  the  nature  of  the  struc- 
tures in  early  life  we  may  observe  depression  of  the  diaphragm 
if  the  fluid  is  at  all  abundant. 

Paracentesis  may  possibly  be  indicated  in  order  to  relieve 
symptoms  or  prolong  life.  The  further  treatment  of  the  case 
is  simply  that  of  the  disease  with  which  it  is  intercurrent,  and 
of  the  general  anasarca. 

H^EMOPERICARDIUM. 

This  is  a  rare  disease  in  early  life,  except  when  due  to  rup- 
ture of  the  delicate  vessels  in  cases  of  acute  pericarditis  in 
which  the  exudate  is  commencing  to  organize.  It  may  also 
be  due  to  either  the  rupture  of  a  cardiac  aneurism,  an  aortic 
aneurism  of  the  first  part  of  the  arch,  or  even  to  a  rupture  of 
an  aneurism  of  the  coronary  arteries. 
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Children  may  present  pericardial  hemorrhage  in  cases  of 
scurvy  or  purpura.  We  may  also  call  attention  to  our  previous 
remarks  on  hemorrhagic  pericarditis.* 

PNEUMOPERICARDIUM. 

A  pericardium  containing  gas  is  an  extremely  rare  condition. 
Some  authors  state  that  they  have  observed  it  when  the  peri- 
cardium contains  a  decomposing  fluid.  The  gas  or  air  may  be 
admitted  from  an  abscess  of  adjacent  tissues,  which  has  perfo- 
rated the  pericardium.  Death  always  rapidly  occurs,  except, 
however,  in  traumatic  cases,  in  which  recovery  may  and  does 
sometimes  occur. 

Tumors  may  invade  the  pericardium.  They  are  rarely  pri- 
mary, but  most  usually  due  to  secondary  involvement  by  car- 
cinomatous growths  which  have  their  primary  seat  in  the 
mediastinum  or  oesophagus.    This  condition  is  rare  in  early  life. 


CHAPTER  V. 


MYOCARDITIS. 

Myocarditis,  or  carditis,  is  an  inflammation  of  the  walls 
of  the  heart,  and  usually  is  a  concomitant  of  endo-  or  pericar- 
ditis, the  continuity  of  structure  permitting  an  extension  of 
the  inflammation  from  the  endocardium  to  the  subendocar- 
dium  and  intermuscular  connective  tissue,  or,  on  the  other 
hand,  may  be  an  extension  inwards  from  a  primary  pericardial 
focus  of  inflammation.  In  some  instances  the  process  un- 
doubtedly has  its  primary  seat  in  the  muscular  tissue  itself. 

Dietrich  and  Friedrich  are  of  the  opinion  that  youth  pre- 
disposes to  this  affection,  and  cite  as  proof  the  eighteen  cases 
of  carditis  recorded  by  Valex,  six  of  which  were  children.  In 
Bernheim's  forty-six  cases  of  myocarditis,  twelve  were  between 
eight  and  twenty  years.  If  we  are  to  consider  as  myocarditis 
all  those  cases  of  softening  or  hardening,  perforation  of  the 
septum,  and  partial,  acute,  or  chronic  aneurism  that  are  in 
infants  more  than  at  any  other  age  of  life  the  result  of  direct 

*  Note.— See  Addenda,  No.  V. 
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inflammatory  lesion  of  the  muscular  tissue  of  the  heart,  we 
can  but  agree  with  Dietrich  and  Friedrich,  or  even  go  further 
and  say  that  the  embryo  and  infant  present  the  most  favorable 
subjects  for  this  disease.  We  may  recognize  two  forms  of  the 
disease, — indurative,  either  local  or  general,  and  purulent  The 
indurative  form  may  be  further  subdivided  into  the  acute  or 
chronic,  either  of  which  may  occur  during  uterine  life.  In 
both  the  indurative  and  purulent  forms  leucocytes  are  infil- 
trated in  the  wall  of  the  heart ;  the  former,  the  indurative, 
causes  thickening  and  hardening,  which  may  occur  in  bands  or 
patches  of  fibrous  tissue.  The  endocardium  is  apt  to  show 
similar  changes  due  to  connective-tissue  proliferation.  Ziegler 
says  that  not  infrequently  some  of  the  muscular  trabecule  are 
transformed  into  fibrous  cords,  and  that  the  new  fibrous  tissue, 
when  fully  developed,  is  dense  and  almost  free  from  cells;  if 
the  inflammatory  process  is  kept  up  it  may  still  contain  infil- 
trated leucocytes  in  some  spots.  The  muscular  cells  in  many 
places  may  disappear;  in  other  places,  especially  near  the 
periphery,  they  remain,  but  show  evident  signs  of  atrophy. 
When  the  inflammation  is  more  recent  the  tissue  is  grayer  or 
more  reddish,  and  richer  in  cells  and  vessels.  At  first  nothing  is 
seen  but  an  infiltration  of  small  cells,  amid  which  the  muscle- 
cells  appear  in  various  stages  of  disintegration,  and  sometimes 
hemorrhage  occurs.  The  disintegrating  muscle-cells  are  not 
afterwards  replaced.  If  these  sclerotic  patches  are  large  they 
seriously  affect  the  heart.  This  hardened  tissue  is  unable  to 
dilate  and  contract  with  the  rhythmic  action  of  the  heart ;  in 
its  earlier  stages  the  blood-pressure  may  cause  bulging,  and 
thus  set  on  foot  the  changes  which  will  ultimately  terminate 
in  a  cardiac  aneurism.  Rokitansky  reports  such  a  case  in  a 
child  aged  nine.  The  connective  tissue  may  constrict  a  por- 
tion of  the  cardiac  wall  and  cause  it  to  project  within  the  au- 
ricular or  ventricular  cavity  as  a  pedunculated  fibroid  polyp. 

The  production  of  cicatricial  tissue  may  also  have  a  serious 
tendency,  as  its  contraction  may  cause  valvular  disease ;  two  such 
cases  are  reported  by  Losner  showing  rupture  of  the  septum 
following  endo-  and  myocarditis.  This  oc  irred  in  a  poorly 
developed  and  cachectic  child  aged  four,  who  was  taken  sick 
with  scarlatina.     The  chest  examination  revealed  the  presence 
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of  a  pleural  effusion  with  bulging ;  on  the  left  side  near  the 
prsecordia  was  heard  a  friction  fremitus.  Heart-beats  were 
violent ;  auscultation  over  centre  of  right  ventricle  revealed  a 
prolonged  and  well-marked  presystolic  bruit.  No  signs  over 
the  left  ventricle  or  aortic  region. 

Autopsy. — Acute  endocarditis  localized  in  the  left  ventricle. 
Thickening  of  the  endocardium,  especially  at  the  mitral  and 
aortic  valve.  At  the  aortic  region  and  just  below  the  orifice 
was  found  a  communication  between  the  two  ventricles,  which 
opened  in  the  right  ventricle  beneath  the  tricuspid  valve. 
The  opening  was  cicatricial  and  hard. 

The  other  case  was  also  aged  four.  The  child  presented  a 
systolic  and  diastolic  murmur. 

Autopsy. — Tubercles  of  lungs  and  glands ;  in  the  left  ven- 
tricle the  endocardium  was  thickened ;  at  the  mitral  orifice  an 
opening  was  seen  beneath  the  aorta,  which  opened  in  the  right 
ventricle  beneath  the  tricuspid  valve.  These  two  cases  prob- 
ably had  their  death  accelerated  by  the  occurrence  of  scarlatina, 
as  the  communications  had  probably  long  existed  and  may 
have  been  congenital. 

Ziegler  pursues  the  subject  somewhat  further,  and  describes 
myomalacia  cordis  as  a  peculiar  softening  of  the  heart  due  to 
arterial  ansemia,  the  usual  cause  of  this  anaemia  being  sclerosis 
of  the  nutrient  arteries  of  the  heart,  or  the  coronary  arteries 
and  their  branches.  It  has  been  noted  to  have  arisen  after 
coronary  embolism.  This  softening  may  be  very  slight,  or  so 
extensive  as  to  include  almost  the  entire  thickness  of  the  heart- 
wall,  rupture  of  the  heart  resulting,  the  blood  escaping  into 
the  pericardial  sac  and  death  rapidly  closing  the  scene. 

Clinicians  have  most  usually  confounded  myomalacia  cordis 
with  myocarditis,  or  fatty  degeneration,  but  Ziegler  concludes 
that  the  affection  is  really  anaemic  necrosis,  but  that  fatty 
change  and.  inflammation  do  at  times  accompany  it,  but  not 
as  a  chief  or  primary  condition.  He  compares  this  cardiac 
softening  with  cerebral  softening,  or  encephalomalacia. 

Purulent  myocarditis  has  already  been  referred  to  while 
considering  ulcerative  endocarditis.  This  condition  is  usually 
seen  in  connection  with  pyaemia,  and  is  due  to  bacteria  deposited 
in  the  heart-muscle  from  the  blood-current.      One  or  many 
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small,  grayish-yellow  abscesses  may  form  and  rupture  either 
internally  or  into  the  pericardium.  Leyden*  says  that  diph- 
theria often  causes  myocarditis  without  an  attendant  endocar- 
ditis, and  that  myocarditis  may  be  seen  in  association  with 
variola,  epidemic  meningitis,  and  relapsing  fever. 

Rosenbachf  has  recorded  granular  and  waxy  degeneration  of 
the  heart-muscle  in  conjunction  with  diphtheria.  Blache  re- 
cords the  following  case  :  a  child,  aged  thirteen,  was  attacked  by 
acute  articular  rheumatism  twice  within  a  year,  and  developed 
an  aortic  murmur.  A  year  later  it  died,  and  the  heart,  on 
post-mortem  examination,  was  hypertrophied,  with  thick  and 
rigid  walls.  On  the  right  side  were  noted  disseminated  spots 
of  inflammation  throughout  the  muscle.  The  left  ventricular 
muscle  was  inflamed  and  transformed  into  fibroid  tissue;  it 
was  hard,  resisting,  and  bleached-looking,  not  unlike  cicatricial 
tissue.  Here  it  was  supposed  that  the  myocarditis  was  the 
primary  affection  and  the  endocarditis  and  valvular  disease 
secondary.  The  myocarditis  was  probably  due  to  infarcts,  as 
atheroma  is  rare  at  this  age.  Paul  also  notes  the  association 
of  myocarditis  with  typhoid  fever  and  rheumatism,  and  re- 
marks that  the  selective  sites  of  myocarditis  in  their  order  of 
frequency  are  first  the  apex  of  the  left  ventricle,  then  the  base, 
posteriorly  near  the  aortic  valves,  then  the  septum  near  the 
base,  and  more  rarely  the  papillary  muscles  and  fibres  of  the 
right  ventricle. 

Rokitanskv  believes  that  the  wall  of  the  left  ventricle  is  the 
most  frequent  seat ;  Dietrich,  the  septum,  thus  explaining  the 
cases  of  patulous  septum.  It  is  sometimes,  however,  difficult 
to  say  whether  these  fistulous  tracts  are  congenital  or  acquired. 

Blache  classifies  as  follows  the  diseases  with  which  myocar- 
ditis may  be  associated : 

c  General  illness. 
General  diseases.  <   Grave  fevers — variola. 
I  Cachexia?. 
f  Diseases  of  pericardium. 

"  endocardium. 

Local  causes.  <j  „  vegge,g  of  heart 

Abscess  or  tumors  of  heart. 


f.  Klin.  Med.,  iv.,  Zie^ler.        t  Virch.  Arch.,  vol.  lxxix. 
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f  Embolism. 
Alteration  in  cir-  J  Thrombosis, 
culation.  I  Atheroma. 

(^  CEdema. 

Symptoms. — The  symptoms  of  myocarditis  depend,  of  course, 
on  its  form  and  the  extent  to  which  the  disease  has  progressed. 
When  the  lesion  is  small  and  limited,  few,  if  any,  symptoms 
exist  at  all  by  which  a  clinical  diagnosis  can  be  made.  If,  how- 
ever, the  lesion  is  extensive,  then  we  meet  those  symptoms 
which  we  all  recognize  as  characteristic  of  heart-disease,  as 
dyspnoea,  palpitation,  dropsy,  visceral  derangement,  or  pre- 
cordial discomfort ;  nervous  symptoms  are  peculiarly  liable  to 
arise  early  in  these  cases.  Friedrich  cites  such  a  case,  in  which 
the  nervous  symptoms  were  so  severe  in  a  child  aged  eight  that 
the  disease  was  alone  discovered  at  the  autopsy,  when  an 
abscess  was  found  between  the  auricle  and  the  right  ventricle. 
Rarely  do  we  meet  a  murmur,  and  when  it  does  arise  it  is  in 
all  probability  due  to  infiltration  and  thickening  of  one  or 
more  chordae  tendineae,  thus  interfering  with  their  normal 
action. 

Most  cases  of  myocarditis  pursue  a  long  course ;  should,  how- 
ever, an  aneurism  develop,  the  case  will  be  more  rapid.  In 
other  cases  sudden  death  may  occur  from  cardiac  arrest.  The 
most  usual  termination  is,  however,  by  dropsies,  pulmonary 
complications,  or  by  exhaustion. 

Traumatism  may  cause  myocarditis  and  rapidly  prove  fatal. 
A  case  is  recorded  of  a  child  aged  twelve  who  was  kicked 
over  the  heart  and  died  shortly  afterwards,  with  abscesses  in 
the  heart- muscle. 

The  diagnosis  is  indeed  difficult,  and  in  many  cases  quite 
impossible ;  this  is  particularly  true  of  the  so-called  cerebral 
form  of  myocarditis,  which  is  especially  noticeable  during 
early  life.  Burnheim  reports  several  cases  in  children.  A 
child  aged  twelve,  with  febrile  symptoms,  delirium,  agitation, 
and  dilated  pupils,  died  four  days  after  admission.  Child 
never  had  a  pain  in  the  chest,  or  heart-irregularity,  or  cardiac 
palpitation.  At  the  post-mortem  the  heart  was  of  a  deep  red 
color,  softened,  and  easily  torn  ;  in  the  walls  of  both  ventricles 
a  number  of  abscesses  were  found,  with  quite  a  number  be- 
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neath  the  visceral  layer  of  the  pericardium ;  auricular  muscle 
softened.  Heart-clots  were  numerous.  It  is  a  clinical  nicety 
to  differentiate  between  cases  of  subacute  or  chronic  myocar- 
ditis and  the  heart  that  accompanies  emphysema,  or  that  seen 
with  renal  disease,  or  again,  the  heart  that  is  altered  by  fatty 
degeneration. 

As  a  further  illustration  of  the  difficulty  in  diagnosis  we 
cite,  the  case  of  a  child  aged  six,  seen  by  Labric.  The  child 
had  a  left-sided  pleurisy,  and  died  soon  after  the  effusion  had 
formed. 

Autopsy. — Pleura  thickened  and  covered  by  false  membrane. 
The  pericardium  was  distended  with  seropurulent  fluid  and 
false  membrane  around  the  entire  heart.  The  heart-muscle 
was  softened,  pale,  and  in  patches  discolored ;  near  the  peri- 
cardium the  muscle  was  infiltrated  with  embryonic  cells ;  the 
pericarditis  evidently  had  caused  the  inflammation  to  extend 
to  the  myocardium.  The  endocardium  was  found  to  be  hyper- 
baric, and  at  the  valves  the  early  stages  of  endocarditis  could 
be  noted. 

Prognosis. — If  we  are  able  to  make  the  diagnosis  the  prog- 
nosis is  unfavorable,  because  cases  which  are  far  enough  ad- 
vanced to  diagnose  are  almost  in  the  last  and  fatal  stage  of  the 
disease. 

Tt*eatment. — It  is  hardly  necessary  to  add  that  treatment  is 
of  little  avail.  Should  the  patient  present  evidence  of  syph- 
ilis, either  hereditary  or  acquired,  iodide  of  potassium  may  be 
administered  in  moderately  large  doses.  In  some  cases,  inde- 
pendently of  any  specific  action,  the  drug  seems  to  be  of  bene- 
fit. Trinitrin  (nitroglycerin)  and  adonidine  may  also  prove 
efficacious.  Digitalis  is  to  be  exhibited  with  the  greatest  care 
and  caution.  Rest,  regimen,  and  supporting  measures  directed 
to  the  general  well  being  of  the  individual  about  complete  the 
plan  of  treatment. 

TUMORS,    NEW   GROWTHS,    AND    PARASITES    OF    THE    HEART. 

The  heart-muscle,  as  we  noted  in  cases  of  myocarditis,  may 
undergo  a  sclerosis.  This  sclerotic  change  has  been  noted  to 
be  so  localized  that  the  term  fibroma  could  with  propriety  be 
applied  to  it.     A  fibroma  as  large  as  an   English  walnut  has 
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been  remarked  in  the  thickness  of  the  left  ventricle  of  a  boy 
aged  six  years  by  Luschka,*  and  WagstafFe,t  in  a  girl  of  three 
months,  noted  a  fibroma  situated  within  the  septum  and  fill- 
ing the  greater  part  of  the  cavities  of  the  heart. 

Myomata,  or  muscular  tumors  of  the  heart,  may  not  infre- 
quently be  noted.  They  are  almost  always  congenital.  Vir- 
chow  %  and  Recklinghausen!  have  recorded  several  instances 
of  this  new  growth.  The  following  true  tumors  may  also 
invade  the  heart  primarily,  but  they  are  rare:  sarcoma,  li- 
poma, and  myxoma. 

Tubercles  in  acute  miliary  tuberculosis  may  be  deposited  in 
the  heart.  On  very  rare  occasions  we  may  find  cheesy  masses, 
the  result  of  chronic  tuberculosis  of  surrounding  organs ; 
almost  invariably  are  they  secondary  to  caseous  nodules  in  the 
pericardium. 

Secondary  carcinomata  is  probably  the  most  frequent  new 
growth  of  the  heart;  syphiloma  is  more  rare;  gummata  are 
extremely  rare ;  when  they  occur  they  will  be  found  in  the 
myocardium,  imbedded  in  dense  hyperplastic  fibrous  tissue ;  if 
they  are  recent,  will  appear  as  soft  grayish-red  patches ;  if 
older,  as  a  dry,  yellowish,  cheesy  node. 

B.  Teisser||  records  an  interesting  case  of  cardiac  syphilis 
in  a  young  prostitute,  who  was  in  the  third  year  of  syphilis, 
which,  however,  had  only  manifested  itself  in  the  form  of 
buccal  mucous  patches.  She  was  suddenly  seized  with  dyspnoea, 
followed  by  asphyxia  and  death  within  twenty-four  hours. 
The  autopsy  showed  extensive  involvement  of  the  anterior 
walls  of  the  right  ventricle  in  its  upper  half,  the  muscular 
tissue  of  which  seemed  to  have  become  entirely  transformed. 
The  thickness  of  the  cardiac  wall  appeared  about  normal,  but 
it  seemed  of  a  peculiar  light-gray  color,  and  its  corsistence 
much  firmer.  Section  showed  numerous  milk-white  lentil- 
sized  nodules,  both  in  the  cardiac  walls  and  elsewhere.  These 
presented  a  caseous  appearance,  but  were  in  reality  of  quite 

*  Virch.  Arch.,  Bd.  viii.  f  Trans.  Path.  Soc,  xii.,  p.  121,  1871. 

%  Virch.  Arch.,  Bd.  xv.,  xxx. 

\  Myoma  cordis. — Monatschr.f.  Geburtsk.,  Bd.  xx.,  1862. 
||  Annals  de  Derm,  et  de  Syph.,  2me  ser.,  t.  iii.,  No.  6  ;  Gaillard's  M.  J., 
March  17,  1883. 
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firm  consistence,  showing  no  trace  of  softening  even  in  the 
centre. 

In  addition  to  the  interstitial  myocarditis  and  the  gumma- 
tous deposits,  there  were  considerable  vascular  alterations  in 
the  form  of  peri-arteritis  and  endo-arteritis. 

Ziegler  remarks  that  simple  inflammatory  indurations  of  the 
heart-muscle  occur  as  a  consequence  of  congenital  syphilis, 
and  that  this  condition  is  much  more  common  than  are  gum- 
mata. 

Calcification  of  certain  parts  of  the  heart  near  the  valves  is 
not  infrequently  noted.  At  times  concretions  may  be  found 
in  an  abscess  of  the  myocardium  which  has  been  absorbed. 

Parasites. — Cysticercus,  echinococcus,  and  trichina?  are  found 
in  the  heart.  According  to  Cobbold,  3.5  per  cent,  of  all  cases 
of  hydatids  in  man  occur  in  the  heart. 

Heart-clot  will  be  considered  in  a  special  chapter. 
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CHAPTER  VI. 


VALVULAR   DISEASE. 


Having  considered  the  anatomy  of  the  heart,  the  rationale 
of  its  sounds,  the  foetal  circulation,  and  the  congenital  anomalies 
of  the  heart  and  circulatory  vessels,*  we  are  fully  prepared  to 
correctly  interpret  the  murmurs  which  occur  in  the  heart 
and  great  vessels.  Heart-murmurs  are  modifications  in,  or 
replacement  of,  the  normal  heart-sounds  by  certain  new  and 
adventitious  sounds  which  we  designate  murmurs.  These 
new  sounds  are  either  produced  within  the  heart  (valvular 
murmurs),  on  its  surface  (friction-murmurs),  or  in  the  blood- 
current  within  the  heart  or  great  vessels  at  its  base  (hsemic 
or  functional  murmurs). 

We  also  find  murmurs  in  the  heart  unconnected  with  any 
structural  lesion,  to  which  we  will  refer  later  on  in  our  study. 

It  will  be  serviceable  for  a  moment  to  consider  the  dis- 
tribution of  the  blood-supply  in  the  valves,  as  it  has  an  im- 
portant bearing  upon  valvular  disease. 

E.  Coenf  has  experimented  on  the  human  heart,  and  the 
heart  of  the  various  domestic  animals,  in  order  to  study  the 
blood-supply  of  the  cardiac  valves.  In  order  to  obtain  com- 
plete injections  he  studied  the  hearts  of  the  foetus  and  new- 
born children.  His  injections  were  made  with  gelatin  and 
Berlin  blue.  He  found  (1)  in  the  pulmonary  and  aortic 
semilunar  valves  no  vessels  in  the  substance  of  the  valves. 

*  See  Chapter  I. 

t  Blood-Supply  of  the  Cardiac  Valves  ;  Bullet,  delle  Scienze  Med.,  Sept. 
1886 ;  London  Med.  Kec.,  March  15,  1887,  p.  116. 
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The  vessels  that  come  from  the  cardiac  parietes  with  the 
muscular  fibres  stop  at  the  margin  of  implantation  of  the 
valve  itself,  and  then  form  a  very  distinct  and  fine  net- work, 
sharply  limited.  (2)  In  the  auriculo- ventricular  valves  blood- 
vessels are  always  present,  which  starting  from  the  margin  of 
implantation  of  the  valves  extend  to  them  in  a  fine  net-work. 
Three  or  four  principal  branches  extend  into  the  valve,  and 
subdivide  into  an  irregular  net- work.  This  net-work  is  pro- 
longed to  the  point  of  implantation  of  the  chordae  tendineae, 
either  in  closed  loops  or  with  very  fine  terminal  branches. 
The  thickness  and  compactness  of  the  net  is  greater  towards 
the  point  of  implantation  of  the  valve  than  towards  its  free 
margin.  Numerous  vessels  start  from  the  papillary  muscles, 
and  extend  for  a  certain  distance  along  the  chordae  tendineae; 
but  Coen  has  never  seen  these  little  vessels  pass  through  the 
whole  length  of  the  chordae  tendineae,  nor  their  anastomosis 
with  the  capillary  net-work  of  the  valves,  as  Luschka,  Henle, 
and  Krause  assert. 

The  vascularity  of  the  auriculo-ventricular  valves  must, 
therefore,  be  admitted,  but  not  that  of  the  semilunar  valves. 

Let  us  first,  then,  consider  endocardial  murmurs,  valvular 
disease,  as  at  this  situation  we  are  able  to  detect  the  disease  by 
the  physical  signs. 

These  murmurs  have  acommon  quality,  they  are  all  blowing ; 
yet  the  sound  itself  may  present  all  variations  in  the  musical 
scale.  Much  time  has  been  spent  by  writers  in  endeavoring 
to  classify  them  by  their  relation  to  some  familiar  sound,  as 
rasping,  filing,  sawing,  blowing,  cooing,  and  sighing,  all  of 
which  are,  however,  irrelevant,  as  they  teach  us  but  little  as  to 
the  real  source  of  a  murmur. 

Most  endocardial  or  valvular  murmurs  are  due  to  a  change 
at  the  valvular  orifices,  either  a  narrowing  or  stenosis  or  an 
insufficiency,  with  inability  to  close  the  aperture,  permitting 
regurgitation.  The  possible  valvular  murmurs  in  the  heart 
(exclusive  of  certain  congenital  defects,  as  slits  and  perfora- 
tions) may  be  represented  as  follows  : 

(Regurgitation. 

Mitral  valve        .    <  r\\    * 

(  Obstruction. 


MITRAL  STENOSIS. 


Aortic 
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f  Regurgitation. 
Tricuspid.     .     .    |  obstruction. 

r  Regurgitation. 
\  Obstruction, 
r  Regurgitation. 
y  \  Obstruction. 

We  thus  see  that  it  is  possible  to  have  two  murmurs  at 
each  valve,  or  eight  in  all.  Some  of  these  are,  however,  of 
extreme  rarity  as  primary  murmurs  ;  it  is  rare,  indeed,  to 
meet  with  a  tricuspid  stenotic  murmur ;  so,  also,  are  the  mur- 
murs at  the  pulmonary  orifice  and  valve  rare  except  as  con- 
genital disease,  as  we  saw  earlier  in  our  study.  So  of  these 
eight  murmurs  we  can  practically  exclude  a  tricuspid  narrow- 
ing and  consider  the  murmurs  at  the  pulmonary  area  as  con- 
genital, with,  however,  certain  exceptions,  which  we  will  note 
under  the  appropriate  heading. 

These  murmurs  have  different  effects  on  the  sounds  of  the 
heart :  some  accompany  the  sound  throughout  its  entire  dura- 
tion ;  others,  again,  may  be  substituted  for  the  normal  sound ; 
again,  others  may  precede  the  sound.  In  many  cases  it  is  in- 
deed difficult  to  say  whether  the  murmur  occurs  with  the  sys- 
tole or  during  the  diastole.  In  order  to  determine  this  fact, 
it  is  well  to  time  the  murmur  with  the  apex-beat  or  carotid 
pulse ;  that  sound  which  occurs  synchronously  with  the  heart- 
beat is  systolic,  no  matter  what  its  characteristics  are. 

Valvular  murmurs  are  not  always  heard  with  equal  dis- 
tinctness ;  change  of  the  patient's  position  may  cause  them  to 
disappear  or  become  very  faint.  On  the  other  hand,  exercise 
will  cause  the  abnormal  sounds  to  become  accentuated.  In- 
deed, we  have  observed  cases  in  which  the  murmur  was  absent 
at  all  times  when  the  patient  was  at  rest.  Should,  however, 
the  cardiac  action  become  too  rapid,  we  may  be  totally  unable 
to  differentiate  the  murmur,  especially  with  children  who 
normally  have  a  quick  circulation. 

Sometimes  the  patient  may  himself  recognize  the  murmur, 
or  it  may  be  audible  to  those  around.  Such  a  case  is  recorded 
by  Osier  of  a  child,  set.  eleven  years,  in  which  the  murmur 
could  be  heard  with  great  distinctness  several  feet  from  the 
patient. 
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Murmurs  are  sometimes  heard  in  the  recumbent  position 
which  are  totally  inaudible  when  the  patient  is  erect.  Hutch- 
inson* believes  that  this  is  a  good  diagnostic  point,  as  anaemic 
murmurs  are  best  heard  with  the  patient  recumbent.  We  are 
unable  to  satisfy  ourselves  of  the  fact  stated  by  many  authors, 
that  pressure  of  the  stethoscope  will  intensify  valvular  mur- 
murs. 

Having  determined  the  existence  of  a  murmur,  we  must 
now  definitely  locate  its  seat  and  its  character,  whether  it  is  an 
obstruction  in  the  flow  or  a  regurgitation.  This  is,  of  course, 
determined  by  the  fact  that  a  sound  has  its  maximum  intensity 
near  its  seat  of  production,  and,  all  things  being  equal,  the 
closer  we  approach  this  seat  the  louder  will  the  murmur 
become. 


Aorlic  Valve  s^"JF 


Pulmonary  Art  e  ry  Valves 


Mitral  Valves 


The  figure,  taken  from  DaCosta,  serves  to  illustrate  the  four 
points  at  which  we  endeavor  to  isolate  sounds  produced  in 
individual  valves,  remembering  always  that  the  points  marked 
in  the  illustration  are  not  the  anatomical  seats  of  the  valves, 
but  are  the  situation  at  which  our  ear  will  most  closely  ap- 


*Am.  J.  Med.  Sci.,  April,  1872. 


and  Circulation  in  Infancy  and  Adolescence.  113 

proach  the  valve;  the  valves  themselves  lie  about  opposite 
the  third  intercostal  space  at  the  left  border  of  the  sternum  and 
slightly  beneath  the  bone.  Placing  our  ear  or  stethoscope  at 
the  apical  impingement  and  hearing  a  murmur  at  or  near  this 
apex-beat,  we  conclude  that  it  is  produced  at  the  mitral  orifice ; 
if  its  intensity  is  greatest  at  the  ensiform  cartilage  or  a  little 
above  it,  then  we  conclude  that  the  tricuspid  orifice  is  at  fault ; 
if,  on  the  other  hand,  we  determine  that  the  murmur  is  heard 
with  greatest  distinctness  at  or  near  the  second  costal  cartilage 
on  the  right  side  ("  aortic  cartilage")  or  a  little  farther  down 
the  sternum,  about  opposite  the  third  intercostal  space,  we  are 
to  decide  that  we  are  dealing  with  a  case  of  aortic  valve  disease. 

The  pulmonary  artery  and  valve  are  so  rarely  the  seat  of 
disease,  except  in  congenital  cases,  which  we  have  already  con- 
sidered, that  it  is  sufficient  to  call  attention  to  the  cut  for  the 
manner  of  determining  its  site.  Mitral  murmurs  are  occasion- 
ally heard  with  startling  distinctness  in  this  so-called  pulmo- 
nary artery  region. 

After  having  determined  the  existence  of  a  murmur  and  its 
relation  to  the  cardiac  rhythm,  we  are  then  to  seek  out  its 
line  of  transmission,  as  it  is  a  well-recognized  law  in  physical 
diagnosis  that  a  murmur  is  carried  or  propagated  in  the  direc- 
tion of  the  blood-current ;  for  example,  an  aortic  obstructive 
murmur  will  be  heard  at  its  seat  of  production,  and  also  in  the 
neck  circulation,  sometimes  in  the  subclavian  or  brachial,  or 
even  in  the  external  iliac. 

Mitral  regurgitation. — The  valve  is  usually  rendered  incom- 
petent by  rheumatic  endocarditis,  which  may  have  been  con- 
genital or  post-natal  in  origin,  or  by  the  other  morbific  ac- 
tions considered  under  the  head  of  endocarditis.  Cases  are 
recorded  in  which  regurgitation  has  occurred  owing  to  imper- 
fect development  of  one  or  more  leaflets  of  the  valve,  although 
this  is  a  relatively  much  less  frequent  congenital  anomaly  than 
in  any  of  the  other  valves ;  again,  several  of  the  chordae  ten- 
ding may  be  either  congenitally  shortened  or  contracted  fol- 
lowing endocarditis,  and  pulling  the  curtain  from  its  normal 
position,  thus  causing  irregularity  in  its  action  or  adhesion  of 
the  point  of  the  valve  to  the  ventricular  wall^  may  cause 
abnormal  action. 

8 


114      Keating  and  Edwards  :  Diseases  of  the  Heart 

In  order  to  determine  the  existence  of  a  mitral  murmur 
we  may  proceed  as  follows :  Listening  over  the  base  of  the 
heart  and  determining  the  existence  of  a  murmur,  we  would 
then  place  our  ear  or  stethoscope  over  the  apex-beat,  and  if  the 
valve  is  permitting  regurgitation  of  the  blood  we  will  realize 
the  fact  that  the  abnormal  sound  is  here  heard  with  maximum 
intensity,  and  that  it  is  systolic  in  time.  Furthermore,  we  will 
also  determine  the  fact  that  the  murmur  may  be  heard  in  the 
left  axilla  and  at  the  point  of  the  left  scapula,  remembering,  of 
course,  that  the  murmur  in  this  case  is  not  following  the  law 
of  transmission  above  noted,  because  there  is  no  blood  carried 
in  the  direction  under  consideration,  but  that  we  simply  hear 
the  murmur  at  these  points  because  during  systole  the  heart 
rotates  upon  its  axis,  the  left  ventricle  more  nearly  approaches 
the  bony  chest-encasement,  and  at  the  points  named  is  covered 
by  a  smaller  amount  of  lung-tissue  and  a  small  amount  of 
chest-wall,  and  consequently  is  nearer  the  observer's  ear;  hence 
the  sound  becomes  more  intensified  at  this  time.  Sometimes 
the  murmur  will  not  be  carried  beyond  the  axilla,  failing  to 
reach  the  scapula ;  again  will  we  meet  a  regurgitant  murmur, 
which  will  be  localized  entirely  to  the  apical  region. 

In  certain  cases  of  mitral  regurgitation,  the  murmur  is  heard 
with  startling  distinctness  in  the  so-called  pulmonary  artery 
region.  Naunyn's  explanation  of  this  has  always  seemed  to 
us  to  be  the  correct  interpretation ;  he  first  says  that  the  situa- 
tion of  maximum  intensity  in  these  cases,  in  the  second  left 
intercostal  space,  does  not  correspond  exactly  to  the  place 
where  the  sound  of  the  pulmonary  artery  is  heard ;  that  is  to 
say,  not  quite  at  the  edge  of  the  sternum,  but  a  little  dis- 
tance from  it,  or  at  a  point  which  almost  corresponds  with  the 
situation  of  the  left  auricular  appendix,  which  winds  around 
the  pulmonary  artery  and  lies  in  front  of  it.  Now  in  a  case 
of  mitral  insufficiency  the  abnormal  current  of  blood  flows 
into  the  auricle,  and  as  the  appendix  freely  communicates  with 
the  auricular  chamber,  we  can  readily  see  how  it  is  that  in 
certain  cases,  when  the  appendix  is  long  enough  to  approxi- 
mate its  tip  closely  to  the  anterior  wall  of  the  thorax,  we  hear 
a  mitral  regurgitant  murmur  in  the  pulmonary  area.  We 
may  state  that  localization  of  murmurs  in  young  children  is 
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rendered  more  difficult  by  anatomical  conformation,  the  small 
relative  size  of  the  heart,  and  the  proximity  of  the  ear  to  the 
heart  itself. 

The  diagnosis  of  a  mitral  regurgitation  is  not  completed  until 
we  have  recognized  the  local  and  general  changes  consequent 
upon  its  existence.  It  is  also  upon  the  gravity  of  these  con- 
comitants that  we  in  great  part  determine  the  significance  and 
prognosis  of  the  affection. 

In  most  cases  there  will  be  found  to  be  a  slight  mitral  sten- 
osis coexisting,  which,  in  a  measure  at  all  events,  tends  to 
compensate  the  insufficiency.  During  systole  the  blood  finds 
its  way  into  the  left  auricle  through  the  insufficient  valve, 
the  leak  detracting  from  the  amount  which  the  ventricular 
systole  should  have  expelled  into  the  aorta.  We  thus  see  that, 
on  the  one  hand,  the  aorta  and  the  general  circulation  receives 
too  little  blood,  whereas  the  left  auricle  receives  too  much,  as 
it  is  now  supplied  by  the  left  ventricle  in  addition  to  its  nor- 
mal supply  from  the  pulmonary  veins.  This  increased  supply 
rapidly  sets  on  foot  hypertrophic  changes  in  the  auricular  wall, 
which  almost  as  rapidly  gives  way  to  dilatation.  Synchronous 
with  the  hypertrophy  is  to  be  noted  a  rise  in  tension,  starting 
in  the  auricle  and  being  propagated  into  the  pulmonary  veins, 
which  will  give  evidence  of  increased  nutrition  in  the  hyper- 
trophic condition  of  their  walls,  with  here  and  there  foci  of 
fatty  degeneration.  The  increased  tension  does  not,  however, 
stop  at  the  veins,  but  extends  into  the  capillaries  of  the  pul- 
monary artery  and  on  into  the  right  ventricle,  then  the  auricle, 
and  eventually  into  the  entire  venous  system.  A  moment's 
reflection  will  show  us  that  this  general  reversal  of  pressure 
will  produce  diminished  tension  in  the  aorta  and  increased  ten- 
sion in  the  venous  system.  Hence  will  we  find,  in  cases  of 
mitral  insufficiency  permitting  regurgitation  which  has  been 
of  any  duration,  that  the  tension  is  highest  in  the  pulmonary 
veins  and  venae  cavse,  and  at  its  minimum  in  the  aorta. 

The  chambers  of  the  heart  become  speedily  deranged,  some 
by  dilatation  and  others  by  hypertrophy,  or  by  a  combination 
of  both.  The  left  ventricle  is  usually  found  in  a  condition  of 
hypertrophy,  as  it  receives  the  blood  under  high  pressure  from 
the  pulmonary  veins,  and  furthermore,  it  performs  all  its  func- 
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tions  under  high  pressure  also.  The  left  auricle  will  usually, 
in  fact  always,  be  dilated;  the  right  ventricle  hypertrophied. 

The  early  alteration  in  the  cavities  occurs  without  the  indi- 
vidual's knowledge ;  it  is  only  when  the  compensation  is  de- 
ranged and  the  cardiac  equilibrium  is  interfered  with  that  the 
patient  becomes  aware  of  any  discomfort.  This  change  in  the 
cardiac  action  is  usually  due  to  alteration  in  the  myocardium, 
allowing  dilatation;  should  the  pericardium  be  adherent,  this 
dilatation  the  more  speedily  arises.  Now  it  is  that  palpitation 
arises,  owing  to  the  dilated  chambers  endeavoring  to  expel  their 
unduly  large  contents,  more  noticeable,  of  course,  during  active 
exercise,  when  the  circulatory  apparatus  receives  undue  stimu- 
lation. Shortness  of  breath  will  also  become  an  exacting 
symptom,  as  the  system  at  large  demands  increased  oxygen, 
which  even  the  rapid  breathing  is  unable  to  supply ;  local 
or  general  dropsy  is  apt  to  arise,  and,  when  occurring  in  the 
serous  cavities,  constitutes  a  grave  element  in  the  prognosis. 
Dry  cough,  in  many  cases  due  to  the  congestion  of  the  bron- 
chial vessels,  will  to  the  patient  be  the  sole  symptom  that  leads 
him  to  consult  medical  aid,  and  then  the  condition  of  the  mitral 
valve  is  revealed.  By  this  time  the  alteration  in  the  chambers 
has  so  far  progressed  that  the  cardiac  impulse  will  be  seen  and 
felt  lower  down  than  usual,  even  as  low  as  the  sixth  or  seventh 
interspace  and  outwards  to  the  axillary  line,  or,  as  we  have 
noted  it,  in  the  axilla.  Inspection  will  also  reveal  marked 
undulations,  even  as  far  to  the  right  as  the  epigastrium ;  a 
purring  sensation,  the  purring  tremor  of  Laennec,  will  be 
recognized  by  placing  the  hand  over  the  praecordia,  synchro- 
nous with  the  systole.  Percussion  will  show  a  greatly  in- 
creased area  of  dulness,  which  will  still,  however,  maintain 
the  shape  of  an  irregular  triangle,  to  which  we  called  attention 
earlier  in  our  study. 

The  decree  to  which  the  chambers  in  cases  of  mitral  disease 
may  undergo  dilated  hypertrophy  and  thus  alter  the  percus- 
sion outline  is  well  illustrated  by  the  accompanying  copy  of 
a  photograph  of  a  child  under  the  care  of  Dr.  Hare,*  whose 
history  is  as  follows  : 

*  "We  are  indebted  to  Dr.  Ilare  for  permission  to  publish  this  case. 


and  Circulation  in  Infancy  and  Adolescence.  117 

Lizzie  D.,  set.  twelve,  presented  herself  at  the  Children's 
Dispensary  of  the  University  of  Pennsylvania. 


+  Mark  shows  point  of  main   apex-beat ;   the  broken  line  indicates  approximation  of  car- 
diac and  hepatic  dulneas. 


Auscultation. — Over  the  praecordia  a  loud,  rasping,  ma- 
chinery-like sound  was  heard,  which  was  almost  constant,  as 
the  heart  was  acting  with  great  rapidity  (150  per  minute). 
By  careful  auscultation  the  abnormal  sounds  were  resolved 
into  a  predominately  presystolic  mitral  murmur,  followed  by 
a  soft,  purring,  systolic  bruit  at  the  same  valve.  No  aortic 
disease  could  be  discovered;  both  sounds  are  heard  with 
distinctness  at  the  ensiform  cartilage,  and  at  the  pulmonary 
area  the  second  sound  is  markedly  accentuated.  The  mitral 
murmur  has  a  wide  distribution,  is  just  heard  immediately  to 
the  left  of  the  sternum  in  the  second  and  third  interspaces, 
increasing  in  intensity  as  the  apex  is  approached  and  passed 
and  carried  on  to  the  angle  of  the  left  scapula. 

There  is  no  arterial  pulsation  visible  at  the  wrist. 

Cardiac  dulness  began  an  inch  to  the  right  of  the  sternum, 
and  extended  to  the  eighth  interspace  at  the  posterior  axillary 
line.     The  distance  from  the  nipple  to  the  extreme  left  point 
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of  dulness  was  three  and  a  half  inches.  The  greatest  area  of 
dulness  from  right  to  left  was  eight  inches.  These  points  are 
indicated  by  the  iodine  line  on  the  skin  seen  in  the  photo- 
graph. 

Palpation  reveals  a  thrill  and  apex-beat  in  the  sixth,  seventh, 


a.  Spinous  process  of  vertebrae,  b,  Extreme  right  of  chest,  c,  Extreme  left  of  chest, 
d,  Sternum,  e,  /,  g,  h,  Abnormal  anterior  body  of  chest.  {,  /,  k,  I,  Normal  anterior  body 
of  chest. 

and  eighth  interspaces,  the  maximum  intensity  being  in  the 
sixth  and  seventh. 

The  bony  chest-encasement,  in  cases  of  extreme  increase  in 
cardiac  volume,  will,  in  the  young,  be  much  altered,  as  may 
be  appreciated  by  noting  the  chest  tracing  taken  from  the 
above  case  with  a  lead -tape. 

The  child  presented  but  few,  if  any,  symptoms  of  cardiac 
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disease,  except  the  physical ;  there  was  no  dropsy  or  other 
concomitant,  except  shortness  of  breath,  for  which  symptom 
she  sought  medical  advice.  She  and  her  friends  can  recollect 
no  attack  of  acute  disease,  and  state  that  the  child  has  hardly 
been  sick  a  day  in  her  life. 


TRICUSPID   DISEASE. 

Primary  disease  of  the  tricuspid  valve  is  somewhat  un- 
usual if  we  exclude  cases  having  a  prenatal  origin,  which  have 
already  been  considered,  consequently  primary  murmurs  are 
rare  in  this  situation.  When  heard  they  will  most  usually  be 
found  to  be  dependent  upon  mitral  disease  which  has  weakened 
the  right  heart. 

Balfour  is  of  the  opinion  that  mitral  stenosis  is  the  most 
frequent  cause  of  serious  tricuspid  regurgitation,  and  the 
earlier  in  life  the  stenosis  occurs,  the  more  rapidly,  as  a  rule, 
the  tricuspid  regurgitation  follows,  and  the  more  serious  the 
prognosis.  As  we  noted  in  the  mitral,  so  in  the  tricuspid, 
the  murmur  originates  almost  always  from  endocarditic  dis- 
ease, or,  as  Loomis  says,  from  syphilis.  The  disease  most 
usually  begins  during  foetal  life.  It  seldom  occurs  as  an  inde- 
pendent affection  in  adults.  It,  however,  does  occasionally 
attack  this  valve  primarily  in  an  adult,  as  a  case  which  oc- 
curred in  our  hospital  wards  last  winter  will  illustrate.  Rosen- 
stein  says  that  out  of  a  hundred  cases  of  valvular  disease 
scarcely  two  occur  in  the  tricuspid,  and  even  in  these  two  cases 
the  tricuspid  is  not  the  only  affected  part,  being  nearly  always 
accompanied  by  disease  of  another  valve,  usually  the  mitral. 

Tricuspid  insufficiency. — The  insufficiency  is  more  apt  to  be 
relative  than  absolute ;  that  is,  we  are  more  apt  to  find  that 
the  ventricle  is  dilated  so  that  the  ring  of  insertion  of  the  tri- 
cuspid valve  has  become  so  large  that  the  flaps,  while  almost 
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histologically  intact,  are  unable  to  close  the  opening,  than  we 
are  to  note  shrinking  and  thickening  at  the  border  of  the 
valves.  Friedreich  has  definitely  demonstrated  the  fact  that 
simple  dilation  of  the  ventricle  will  be  sufficient  to  stretch  the 
valves  far  enough  apart  to  allow  regurgitation. 

Symptoms  and  physical  signs. — The  valve  being  incompe- 
tent, each  systole  causes  a  backward  flow  of  blood  from  the 
right  ventricle  to  auricle,  and  to  the  veins  which  communicate 
with  it.  The  auricle  speedily  becomes  dilated  and  hypertro- 
phied,  the  latter  in  proportion  to  its  muscular  tissue,  which  is 
slight  at  best.  The  backward  flow  causes  increased  tension  in 
the  vena  cava  and  a  decrease  in  the  pulmonary  artery  and  the 
aorta.  At  about  the  fourth  rib  may  be  noted  an  increased 
area  of  dulness,  which  may  extend  well  over  to  the  right  and 
below  the  ensiform  cartilage.  The  ventricle  becoming  dilated 
and  hypertrophied  encroaches  upon  the  left  heart,  and  eventu- 
ally finds  its  way  in  front  of  the  left  chambers ;  as  a  conse- 
quence the  apex-beat  becomes  wavy  and  ill-defined.  We 
usually  note  a  condition  of  overfill ness  of  the  cervical  veins, 
which  may  present  a  wavy  impulse,  systolic  in  time.  This  is 
much  more  apt  to  be  marked  in  children  than  in  adults.  The 
portal  system  becomes  much  congested,  the  liver  enlarged,  its 
left  lobe  often  receiving  an  impulse  from  the  over-distended 
ventricle.  Hemorrhoids  may  arise,  and  constitute  an  annoy- 
ing symptom.  The  urine  may  become  scanty  or  suppressed. 
CEdema  and  anasarca  may  arise  late  in  the  case,  as  Day*  re- 
marks in  a  boy,  aged  11  years,  under  his  care,  in  whom  oedema 
and  anasarca  of  the  lower  extremities  came  on  a  month  before 
death.  Loomis  remarks  that  in  tricuspid  regurgitation  dropsy 
of  the  genital  organs  rarely  arises.  All  the  general  constitu- 
tional symptoms  of  cardiac  disease  are  apt  to  arise  early  in 
tricuspid  affections,  and  are  almost  never  absent. 

The  physical  signs  in  most  cases  of  tricuspid  disease  will  be 
somewhat  obscure,  and  give  evidence  of  a  multiple  cardiac 
lesion. 

Auscultation  will  reveal  a  blowing  or  cooing  murmur  at 
about  the  ensiform  cartilage,  systolic  in  time,  having  its  point 

*  Med.  Press  and  Circular,  Jan.  10,  1881,  p.  47. 
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of  maximum  intensity  a  little  to  the  right  of  the  bone.  The 
second  sound  over  the  right  heart  is  apt  to  be  weak,  on  ac- 
count of  the  deficient  circulation  in  the  pulmonary  artery. 
From  the  fact  that  mitral  disease  most  usually  coexists  we  are 
apt  to  note  a  small  radial  pulse,  other  than  this  it  gives  no 
indication  of  disease. 

In  severe  cases  we  may  hear  the  "  sound  of  the  jugular 
valves/'  first  described  by  Bamberger,  who  considered  it  of 
great  diagnostic  value.  The  sound  is  produced  in  the  veins 
in  the  neck,  more  particularly  the  jugular,  by  the  fact  that 
the  reflux  of  venous  blood  is  confined  to  the  bulk  of  the  vein, 
as  the  valves  are  unimpaired,  and  a  sound  is  produced  by  their 
closure.  When  the  valves  are  insufficient  the  pulsation  oc- 
curs along  the  entire  vein.  Theoretically,  liver  pulsation 
should  arise  very  early  in  a  case,  on  account  of  the  valveless 
condition  of  the  veins  in  that  organ,  but  clinically  it  is  a  very 
unusual  symptom.  However,  we  should  bear  in  mind  that 
the  venous  pulse  may  appear  in  both  the  liver  and  neck,  and 
disappear  several  times  in  the  course  of  the  disease.  Geigel 
has  demonstrated  the  fact  that  under  favorable  circumstances 
the  vena  cava  inferior  may  be  seen  and  felt  as  a  pulsating 
vessel,  even  in  the  right  mesogastric  space.* 

Diagnosis. — The  fact  that  we  are  not  dealing  with  a  single 
murmur  but  usually  with  a  multiple  lesion  renders  the  diag- 
nosis somewhat  obscure.  Bearing  in  mind  the  topography  of 
the  cardiac  apparatus,  we  will  at  once  see  that  a  tricuspid  regur- 
gitation is  always  heard  at  the  lower  and  right  border  of  the 
sternum,  never  rising  as  high  as  the  third  rib.  Furthermore, 
we  find  no  accentuation  of  the  second  sound,  but,  on  the  other 
hand,  find  jugular  and  epigastric  pulsation,  with  possibly  a 
venous  hum  in  the  neck  circulation.  From  mitral  disease 
we  differentiate  tricuspid  regurgitation  by  following  out  the 
transmission  of  the  murmur,  noting  the  condition  of  the 
cardiac  cavities,  and  recognizing  the  accentuated  second  sound 
which  is  apt  to  accompany  mitral  regurgitation.  Both  of  the 
murmurs  are  systolic  in  time.  The  further  differential  points 
have  been  considered  under  the  heading  of  Mitral  Disease. 

*  S.  S.  Rosenstein,  Cyc.  Proc.  Med.,  vol.  vi.  p.  149. 
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Tricuspid  stenosis. — This  lesion  is  so  rare  that  we  hesitate  to 
formulate  any  rules  for  its  recognition.  A  stenosis  confined  to 
this  valve  alone  has,  so  far  as  we  know,  not  yet  been  recorded. 
Loom  is,  however,  mentions  one  case  recorded  by  Bertin* 
which  we  have  not  had  the  opportunity  of  verifying. 

Its  causes,  independently  of  congenital  abnormalities,  already 
considered,  are  the  same  as  those  that  we  have  laid  down  for 
the  other  valvular  lesions. 

Bedford  Fen  wick,  f  however,  takes  exception  to  the  state- 
ment that  tricuspid  stenosis  is  rare,  except  as  a  congenital 
condition,  thus  differing  with  Flint,  Niemeyer,  Peacock,  and 
Rosenstein. 

Fenwick,  in  his  history  of  forty-six  cases,  most  of  which  are 
in  adults,  remarks  that  the  disease  is  almost  always  acquired  in 
after-life,  and  that  it  is  but  very  rarely,  perhaps  never,  when 
found  in  adults,  one  of  congenital  or  intra-uterine  origin.  The 
youngest  age  at  death,  of  Fenwick's  cases,  from  tricuspid 
stenosis,  was  a  girl  aged  seventeen.  The  history  of  the  case, 
dying  at  seventeen,  shows  definitely  that  the  lesion  was  not  of 
cougenital  origin.  The  child  was  in  good  health  until  she 
suffered  an  attack  of  acute  rheumatism ;  after  some  years 
attention  is  directed  to  her  heart,  and  it  is  found  slightly 
diseased.  Five  years  later  she  is  found  to  have  mitral  stenosis 
and  commencing  disease  of  the  aortic  orifice;  this  by  the  end 
of  the  next  year  is  found  to  have  progressed  into  a  state 
of  stenosis;  finally,  in  another  year,  a  fresh  attack  of  acute 
rheumatism  has  exhibited  fresh  inflammatory  power,  and  she 
is  now  found  to  have  the  tricuspid  orifice  stenosed.  Fenwick 
asks,  Is  there  here  a  trace  of  a  fact  to  support  the  theory  of  a 
congenital  origin  ?  His  conclusions  are  so  apt  that  we  will 
quote  verbatim  : 

1.  Tricuspid  stenosis  is  not  "  extraordinarily  rare." 

2.  It  is  more  common  by  far  in  females  than  in  males, 
perhaps  in  the  proportion  of  seven  or  eight  to  one. 

3.  It  is  always  associated  with  stenosis  of  the  mitral  orifice. 

4.  In  about  twenty-five  per  cent,  of  cases  the  aortic  orifice 
Lb  also  stenosed. 

*  Traite  des  Maladies  du  Coeur,  obs.  17. 

f  Trans.  Lond.  Path.  Soc,  vol.  xxxii.  p.  44. 
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5.  Iii  almost  exactly  fifty  per  cent,  there  is  antecedent 
history  of  acute  or  subacute  rheumatism. 

6.  Tricuspid  stenosis,  when  found  in  adults,  is  due  to  ac- 
quired disease,  and  very  rarely,  perhaps  never,  of  congenital 
origin. 

In  further  illustration  of  the  fact  that  tricuspid  stenosis  is 
occasionally  met  with,  we  cite  the  following  cases  : 


© 

02 

Age. 

History. 

Weight  of 
Heart. 

Size  of 
Tricuspid. 

Concomiants. 

Reference. 

M. 

14 

Rheumatism 

13  oz. 

Only  admit- 

Right ventricle  dila- 

A. Boye  Barrow, 

two  years  be- 

ting little 

ted.  Right  auricle 

Trans.       Loud. 

fore.    Second 

finger. 

vegetations.     Left 

Path.  Soc  ,  vol. 

attack        six 

ventricle  dilated — 

xxxii.  p.  74. 

months      be- 

hypertrophy.   Mi- 

fore death. 

tral  stenosis. 

F. 

12 

Rheumatic  at 

12>£  oz. 

Tips  of  two 

Adherent      pericar- 

P.        Horrocks, 

eight     years. 

fi  ngers; 

dium.  Left  auricle 

Ibid.  p.  76. 

Second  attack 

button- 

dilated.         Mitral 

at  twelve. 

hole. 

stenosis.    Died    at 
age    of     twenty- 
three. 

F 

Young. 

One  finger. 

Flint,  Diseases  of 
Hoart. 

F 

19 

Burns,  quoted  by 
Peacock  ;  Fen- 

history. 

rigid,  and 

ossified. 

wick  (Ibid.). 

F. 

17 

No  rheumatic 
history,     but 
much         ex- 
posure. 

11  oz. 

Two  fingers. 

Mitral         stenosis. 
Right  cavities  di- 
lated.    Left  cavi- 
ties   dilated  —  hy- 
pertrophy. 

Goodhart,  Brit. 
Med.  Jour., 
Sept.  23, 1871. 

AORTIC   DISEASE. 

Disease  of  the  aortic  orifice  is  relatively  less  frequent  in 
the  child  than  in  the  adult ;  it  is  also  less  frequently  met  with 
than  disease  of  the  auriculo-ventricular  orifices. 

Aortic  insufficiency,  arising  primarily  in  infants,  is  among 
the  uncommon  clinical  observations,  excluding  cases  having 
congenital  origin  ;  in  older  children  it  is  not  at  all  rare.  The 
etiology  of  aortic  insufficiency  is  much  the  same  as  we  have 
already  considered  in  treating  of  the  general  subject  of  valvu- 
lar disease.     At  this  valve,  however,  we  are  more  likely  to 
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have  an  insufficiency  suddenly  produced  during  sudden  ex- 
ertion from  the  rupture  of  a  segment  of  the  valve,  occurring 
usually  at  the  free  border,  sometimes,  however,  at  the  insertion 
of  a  leaflet ;  it  is  difficult  to  believe  that  a  healthy  valve  would 
rupture  under  these  circumstances,  and  we  must  admit  the  ex- 
istence of  a  previous  valvular  disease,  which  has  weakened  its 
structure. 

Endocarditis,  sclerotic  in  structure,  is  perhaps  more  often 
met  with  at  this  orifice  than  in  all  the  others ;  occasionally  the 
inflammation  causes  adhesion  of  one  or  more  leaflets,  or  a  por- 
tion of  them,  to  the  wall  of  the  vessel.  Cases  have  been  noted 
in  which  insufficiency  was  caused  by  a  perforation  due  to  a 
local  valvular  aneurism.  A  large  number  of  cases  of  aortic 
disease  are  secondary  to  mitral  endocarditis,  which  has  extended 
by  continuity  and  contiguity  of  structure.  In  older  children 
the  valves  may  become  diseased  by  an  extension  of  an  athero- 
matous degeneration  of  the  aorta;  in  other  instances  insuffi- 
ciency may  be  produced  by  dilatation  of  the  aorta  indepen- 
dently entirely  of  valvular  disease.  Paul  has  demonstrated 
the  fact  that  in  youth  the  semilunar  valves  have  a  greater  area 
than  is  necessary  to  cover  the  section  of  the  aorta,  but  as  the 
aortic  orifice  enlarges  after  manhood,  while  the  valves  no 
longer  increase  in  size,  the  latter  finally  become  smaller  than 
the  area  of  the  section  of  the  aorta.  Beneke*  has  made  a 
number  of  measurements  to  demonstrate  this  progressive  dila- 
tation of  the  aorta  with  age,  showing  that  the  aorta  gradually 
increases  in  size  from  birth  until  the  age  of  twenty-one  years. 
The  dimensions  of  the  body  and  of  the  aorta  then  remain  sta- 
tionary until  the  age  of  forty  to  forty-five  years,  after  which 
the  relation  changes  as  the  aorta  increases  in  size. 

The  changes  thus  shown  in  the  heart  of  a  child  will  throw 
light  upon  the  fact  that  a  growing  heart  possesses  a  certain 
inherent  power  to  overcome  morbid  changes  which  is  not  seen 
in  the  adult,  thus  rendering  the  prognosis  of  cardiac  disease 
in  the  young  much  more  favorable. 

The  observations  are  so  interesting  and  valuable  that  we 
append  an  abstract  in  tabular  form. 

*  F.  W.  Beneke,  Ueber  das  Volumen  des  Herzens.    Cassel,  1879.  (Paul.) 
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Dimensions  of  the  Circumference  of  the  Aorta  at  its  Origin,  accord- 
ing to  Age  and  Sex.  Relations  of  this  Quantity  to  the  Length  of 
the  Heart  (the  figure  marked  indicates  the  relation  of  this  quan- 
tity to  one  hundred  centimetres  in  length  of  body). 
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From  nineteen  to  twenty  years 

From  twenty  to  twenty-one  years. 


9.5 
11.0 
12.5 
14.0 
13.5 


30.6 
29.7 
30.9 
33.7 
33.7 

37.5 


18.7 
20.0 
23.7  !   44.2 


360 
33.9 
40.0 
39.3 
38.0 
40.3 
43.0 
46.6 
47.3 
50.8 
46.2 
49.0 
519 
55.1 
53.5 
57.8 
57.8 
62.8 


48.6 
46.9 
48.8 
42.5 
38.0 
38.9 
37.0 


32.3 
33.9 
33.2 
35.3 
33.1 
34.6 
34.3 
36.0 


Female  Sex. 


y 


31.0 
37.0 
40.5 
41.5 
40.0 

50.0 

50.4 

53.7 

74  0 

72.7 

82.0 

93  1 

100.0 

103.7 

116.1 

121.4 

122.4 

137.4 

143  5 

144.3 

157.0 

156.6 

161.3 

166.8 

168.6 

172.0 


Ml* 


9   S  •        H 

>  —  a      = 
<~  ~    z 


49.6 
49.6 
56.3 
49.6 
55  4 
53.8 
53.5 
56.2 


11.0 

17.5 

19.0 

23.5 

28.3 

33.2 

34.6 

39.3 

40.1 

40.0  [ 

39.5  ! 

43.0       35.9 

44.0      35.1 

48.5      34.8 


30.5 
35  0 
38.1 
42.4 
45.4 
44.1 
41.5 
42.5 
41.3 
36.4 
40.0 


36.3 
33.7 
36  9 
32.5 
34.9 
32.3 
34.1 
36.7 


36.0 

50.0 

50.2 

55.4 

62.3 

75.4 

83.5 

93.1 

97.0 

119.6 

104  5 

119.5 

125.5 

139.5 

136.9 

147.3 

153.6 

152.5 

1590 

164.6 

156.7 

156.7 


Symptoms  and  physical  signs. — Of  all  cardiac  diseases  this 
is  certainly  the  most  easily  recognized,  both  on  account  of  its 
characteristic  general  symptoms  and  the  acuteness  with  which 
the  physical  signs  are  defined. 

Corrigan  first  recognized  this  fact  by  describing  the  "  visible 
pulse,"  so  marked  in  this  disease.  The  pulse  is  sudden  and 
bounding,  giving  an  impression  of  seeming  strength,  but  it  is 
elevated  suddenly,  and  falls  immediately.  In  the  words  of 
Corrigan,  "  the  arterial  trunks  of  the  head,  neck,  and  upper 
limbs  at  once  attract  the  eye  by  their  peculiar  pulsations;  at 
each  diastole  the  subclavian,  carotid,  temporal,  humeral,  and 
sometimes  even  the  palmar  arteries  are  projected  forcibly  from 
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their  bed  and  bound  under  the  skin."  In  order  to  better  ob- 
serve these  points  we  are  in  the  habit  of  having  the  patient 
strip  one  arm  and  preferably  one  side  of  the  chest,  separating 
the  arm  from  the  body,  serniflexing  and  supinating  the  fore- 
arm ;  the  observer  at  a  glance  will  be  able  to  note  the  entire 
course  of  the  arteries  under  consideration. 

The  character  of  this  pulsation  is  well  shown  by  the  cardio- 
graph tracing  upon  a  case,  set.  seventeen,  with  aortic  insuffi- 
ciency.    Corrigan's  original  explanation,  which  has  stood  the 


(From  Paul.) 

test  of  years,  cannot  be  improved  upon  :  "  When  the  semi- 
lunar valves  are  healthy  they  are  closed  by  the  pressure  of 
blood  immediately  after  each  ventricular  contraction.  When 
the  occlusion  is  complete  the  blood  propelled  from  the  ven- 
tricle is  retained  in  the  aorta,  and  the  large  vessels  remain 
distended.  These  vessels  then  maintain  almost  the  same 
calibre  in  systole  as  in  diastole.  But  when  the  valves  no 
longer  close  the  aortic  orifice,  a  certain  amount  of  blood  flows 
back  into  the  ventricle  after  each  systole ;  it  follows  that  the 
ascending  aorta  and  the  arteries  supplied  by  it  allow  a  certain 
amount  of  the  blood  contained  in  them  to  escape ;  they  be- 
come flaccid  after  each  ventricular  contraction  and  their  diam- 
eter diminishes.  At  this  moment  a  fresh  contraction  of  the 
ventricle  rapidly  forces  into  the  vessels  a  quantity  of  blood 
which  dilates  them  forcibly  and  suddenly.  The  arterial  dias- 
tole is  then  marked  by  such  a  sudden  increase  in  the  calibre 
of  the  vessel  that  it  produces  a  visible  pulsation,  constituting 
one  of  the  signs  of  the  disease."     It  is  not  necessary  that  the 
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backward  flow  should  be  directly  into  the  left  ventricle,  as  in 
certain  congenital  cases,  in  which  the  flow  has  been  from  the 
aorta  to  the  pulmonary  artery  by  an  abnormal  communication, 
or  from  the  aorta  to  the  right  ventricle,  all  the  phenomena 
of  aortic  valvular  insufficiency  have  been  noted.  It  is  necessary 
and  important  to  bear  this  in  mind  when  observing  young 
children. 

The  murmur  is  heard  at  the  second  right  costal  cartilage, 
"  the  aortic  cartilage  ;"  it  is  heard  as  high  as  the  upper  border 
of  the  second  intercostal  space,  also  slightly  to  the  right  of  the 
sternum,  and  descending  downwards  throughout  the  extent  of 
the  bone,  inclining  a  little  to  the  left  as  the  ensiform  cartilage 
is  approached.  The  murmur  is  sometimes  heard  with  maxi- 
mum intensity  opposite  the  third  right  costal  cartilage.  Again 
this  intensity  is  occasionally  best  marked  at  the  extreme  tip  of 
the  sternum,  the  ensiform  cartilage,  or  xiphoid  appendix.  The 
bone,  or  in  the  very  young  the  cartilaginous  structure,  in  some 
cases  seems  to  act  as  a  tuning-fork  and  amplify  the  bruit  by 
its  vibrations.  Aortic  insufficiency  is  accompanied  by  a  mur- 
mur which  is  diastolic  in  time,  replacing  the  click  of  the  semi- 
lunar valves  and  commencing  with  the  cardiac  diastole,  conse- 
quently occupying  the  greater  portion  of  the  period  of  silence ; 
it  terminates  with  the  diastole,  or  better  the  murmur  is  cut 
short  by  the  next  systole.  The  systole  will  be  found  to  be 
shorter  than  normal,  with  a  rapid  subsidence.  As  the  heart 
becomes  hypertrophied  the  murmur  becomes  more  distinct  and 
presents  greater  areas  of  transmission. 

Its  character  is  somewhat  superficial,  sometimes  soft  and 
cooing,  at  others  hard  and  rasping ;  it  is  heard  best,  as  a  rule, 
with  the  patient  standing. 

Renaut  says  that  in  cases  of  great  insufficiency  with  an  hy- 
pertrophied auricle,  a  sphygmographic  tracing  of  the  carotid 
pulse  will  show  an  elevation  of  the  line  corresponding  to  the 
auricular  systole. 

The  general  symptoms  in  young  patients  are  apt  to  be  latent 
for  a  long  time,  and  the  sole  manifestations  are  the  physical 
signs.  Later,  hypertrophy  of  the  left  ventricle  arises,  and 
the  apex  becomes  lower  than  normal,  producing  an  epigastric 
impulse,  and  displacing  the  left  lobe  of  the  liver  downwards. 
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Potain  and  Rendu  are  of  the  opinion  that  this  pulsation  is  due 
to  the  backward  flow  of  blood,  and  that  it  occurs  during  the 
diastole ;  they  state  that  it  always  precedes  the  apex-beat. 

As  the  case  advances  the  cardiac  chambers  become  dilated ; 
it  is  then  that  we  note  an  increase  in  the  vertical  diameter  of 
the  heart ;  the  tricuspid  may  become  insufficient  by  a  process 
of  simple  dilatation  of  the  orifice.  The  apex  impingement 
may  be  less  noticeable  to  the  eye,  although  the  hand  will  ap- 
preciate the  active  and  laborious  cardiac  movements ;  as  the 
heart  hypertrophies  it  extends  downwards  and  more  to  the 
left,  becoming  more  parallel  to  the  anterior  chest-wall  and 
burying  itself  beneath  more  dense  lung-tissue,  which  prevents 
the  apex-beat  from  being  so  well  marked. 

The  patient,  if  perfectly  quiet,  will  be  in  comparative  com- 
fort, but  the  slightest  exertion  will  produce  palpitation  and 
distress,  with  a  feeling  of  anxiety  and  oppression.  Dyspnoea 
becomes  an  exacting  symptom,  which  muscular  exercise  or 
mental  worry  will  increase  to  apncea ;  it  is  the  duty  of  the 
physician  in  these  cases  to  warn  the  parents  or  guardians  of 
the  necessity  of  correcting  the  child  in  a  mild  manner,  and  to 
especially  caution  them  against  the  danger  of  violent  whipping 
or  secluding  the  child  in  a  lonely  or  dark  room;  parents 
should  see  that  these  children  are  not  unduly  excited  by  their 
nurses  reciting  "  ghost  stories"  or  tales  of  reckless  daring, 
culled  from  the  unfortunately  prevalent  poor  literature  of  the 
day.  Among  the  most  alarming  cases  that  we  have  been 
called  upon  to  treat  have  been  examples  of  night-horror  in 
young  children  with  valvular  disease,  whose  nurse  or  elder 
brother  or  sister  has  conned  to  sleep  by  some  story  gleaned 
from  the  cheap  weekly  papers  scattered  so  broadcast  through- 
out our  country. 

Occasional  attacks  of  angina  pectoris  may  arise,  alarming 
the  patient  greatly,  and  introducing  a  new  and  serious  element 
in  the  prognosis. 

The  natural  course  of  the  disease  in  the  young  is  slow; 
when  dilated  hypertrophy  arises  we  then  note  the  symptoms 
of  venous  tension,  congestion  of  the  portal  and  pulmonary 
veins,  with  oedema  of  the  extremities. 
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AORTIC  STENOSIS. 

Unlike  the  tricuspid  valve,  the  aortic  is  peculiarly  prone 
to  present  a  double  lesion.  The  disease  which  crumples  and 
stiffens  the  leaflets  of  the  semilunar  valve  almost  always  ren- 
ders it  also  unable  to  close  the  opening,  so  that  we  clinically 
often  note  the  association  of  insufficiency  with  stenosis  or  nar- 
rowing of  the  aortic  orifice.  However,  cases  do  occur  in 
which  the  systolic  stenotic  murmur  persists  alone  throughout 
the  case. 

Symptoms  and  physical  signs. — From  the  fact  that  the  lesion 
is  rarely  single,  but  most  usually  accompanied  by  a  certain  de- 
gree of  insufficiency,  thus  producing  a  slight  confusion  in  the 
diagnosis,  we  must  be  on  our  guard  in  summing  up  the  case. 

When  the  valve  is  injured  by  sudden  muscular  effort,  which, 
as  we  before  stated,  does  sometimes  occur  in  the  semilunar 
valves,  it  is  rarely  that  a  stenosis  or  obstruction  is  produced, 
the  result  usually  being  an  incompetency  permitting  regur- 
gitation. 

Peacock,  in  1865,  had  collected  seventeen  such  cases,  four 
of  which  were  under  his  observation. 

All  these  cases  had  previously  enjoyed  good  health,  never 
having  had  rheumatism  or,  as  far  as  known,  previous  cardiac 
disease.  Out  of  these  seventeen  cases  the  aortic  valves  were 
injured  ten  times,  mitral  four  times,  tricuspid  three  times. 

W.  L.  Axford  more  recently  reports  a  case  of  a  previously 
healthy  boy  who,  upon  sudden  exertion,  ruptured  the  aortic 
valve,  the  history  being  as  follows  : 

J.  G.,  aged  sixteen,  well  developed,  while  carrying  a  heavy 
weight  made  a  sudden  and  severe  muscular  effort;  soon  com- 
plained of  considerable  pain  in  the  centre  of  the  sternum;  also 
of  an  uncomfortable  feeling  in  the  left  arm.  Expectorated 
some  blood  and  had  a  short,  dry  cough.  Before  seeking 
medical  advice  had  been  treated  for  dyspepsia. 

His  condition  soon  after  the  rupture  was :  Pulse,  100 ;  tem- 
perature, 97 J° ;  respiration,  26  and  irregular;  skin  tinged  a 
peculiar  brown;  complained  of  a  dull,  rumbling  sound  in  his 
ears;  urine  loaded  with  urates.  Auscultation  revealed  an 
aortic  regurgitant  murmur,  partially  obscuring  and  following 
the  second  sound  of  the  heart.     After  treatment  for  some  time 


130     Keatixg  and  Edwards  :  Diseases  of  the  Heart 

the  subjective  symptoms  disappeared,  but  the  murmur  was  still 
to  be  heard.  At  the  present  time  the  boy  is  up  and  about,  but 
unable  to  do  manual  labor. 

The  murmur  produced  by  stenosis  at  the  aortic  orifice  is  sys- 
tolic in  time,  and  carried  upward  to  the  point  at  which  the 
aorta  becomes  most  superficial,  consequently  its  maximum  in- 
tensity is  at  or  a  little  above  the  second  ri^ht  costal  cartilage. 
as  marked  in  the  diagram.  The  murmur  occurs  synchronously 
with  the  apex-beat  and  the  carotid  pulse.  The  bruit  of  an 
aortic  stenosis  is  perhaps  the  most  widely  distributed  of  all 
the  valvular  murmurs  ;  it  is  carried  outwards  by  the  blood- 
current  to  the  carotids,  subclavian,  and  axillary.  In  some 
cases  we  have  heard  it  in  the  femoral,  and  even  in  the  popliteal. 
Some  authors  state  that  they  have  recognized  the  murmur  even 
istant  as  the  dorsalis  pedis  arteries.  They  also  have  a  very 
wide  distribution  within  the  chest  encasement,  as,  for  example, 
we  have  noted  them  over  the  sternum,  at  the  apex,  over  the 
left  lobe  of  the  liver,  and  in  puny,  thin  children  at  almost  any 
part  of  the  chest. 

The  pulse  in  aortic  obstruction  depends  greatly  upon  the 
degree  of  stenosis:  small  if  this  is  extreme;  usually,  however, 
it  is  full  and  strong,  giving  evidence  of  ventricular  hyper- 
trophy, which  arises  early.  Its  characters  are  well  illustrated 
in  the  accompanying  tracing  : 


Child  six  years.     Aortic  stenosis,  with  autopsy.     (Blache.) 

It  is  necessary  to  differentiate  an  aortic  systolic  murmur 

from  a  mitral  systolic.     In  order  to  distinguish  them  we  first 

the  point  of   maximum    intensity.     Furthermore,  the 

lie  murmurs  are  rarely  of  the  same  timbre  and  quality. 

The  aortic  most  usually  is  the  rougher  and  more  accentuated. 

in,  mitral  systolic  murmurs  are  not  transmitted  into  the 

arterial  circulation,  but  into  the  axilla. 
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The  effect  on  the  cardiac  cavities  is  much  the  same  as  al- 
ready described  for  aortic  regurgitation,  as  are  the  general 
constitutional  symptoms,  so  that  a  repetition  would  be  super- 
fluous, particularly  as  sooner  or  later  the  two  murmurs  will 
almost  always  be  found  to  coexist. 

DISEASE   OF   PULMONARY  ARTERY  VALVES. 

Beyond  question  post-natal  disease  of  the  pulmonary  valves 
or  orifice  is  a  clinical  rarity.  We  have  already  considered, 
at  some  length,  the  congenital  diseases  and  defects  at  this  sit- 
uation ;  when  meeting  a  murmur  whose  maximum  intensity 
corresponds  to  the  upper  margin  of  the  second  left  intercostal 
space,  we  must  first  determine  whether  this  is  the  true  primary 
seat  of  the  disease,  remembering  how  unusual  it  is  to  meet  a 
bruit  at  this  point;  and  furthermore,  we  must,  if  possible, 
determine  whether  we  are  dealing  with  a  congenital  or  an 
acquired  affection,  bearing  in  mind  that  many  competent 
authorities  consider  stenosis  and  atresia  of  the  pulmonary 
artery  and  orifice  with  open  septum  ventriculorum  as  the 
most  frequent  malformation  of  the  heart ;  this  narrowing  is 
generally  best  marked  at  the  orifice.  It  is  possible  in  these 
cases  to  maintain  life  even  up  to  the  age  of  thirty-seven  years ; 
we  have  already  reported  the  case  of  a  man  who  survived 
until  the  age  of  sixty-six  years,  so  that  the  physical  diag- 
nostician may  upon  rare  occasions  meet  with  either  a  pul- 
monary regurgitation  or  stenotic  murmur. 

Paul,  in  1871,  reported  an  undoubted  case  of  acquired  or 
extra-uterine  pulmonary  stenosis,  and  in  1882  Vimont  records 
fifty-two  cases  of  acquired  disease  of  the  pulmonary  artery, 
among  which  are  included  cases  of  stenosis  and  insufficiency. 
In  our  own  hospital  wards  we  have  met  one  case  of  ulcerative 
endocarditis  which  the  post-mortem  examination  showed  was 
confined  entirely  to  the  pulmonary  artery  valves. 

Stenosis  of  the  pulmonary  artery  valves  produces  a  striking 
alteration  in  the  cardiac  topography.  Hypertrophy  of  the  right 
ventricle  arises,  which  may  attain  the  thickness  and  capacity  of 
the  left  ventricle,  giving  the  heart  a  sac-like  shape  with  two 
equal-sized  cavities ;  in  some  instances  the  right  ventricle  is 
much  the  larger  of  the  two.    The  pulmonary  artery  itself  will 
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be  found  to  be  in  a  state  of  dilatation  with  thinning  of  the 
walls ;  the  later  stages  of  the  process  will,  of  course,  be  one 
of  cardiac  dilatation,  as  we  have  already  seen  when  studying 
the  other  murmurs. 

According  to  Paul,  the  diagnosis  of  stenosis  of  the  pulmonary 
artery  depends  upon  the  following  signs  :  "  Measurement  of  the 
heart  shows  depression  of  the  hepatic  angle  of  the  cardiac 
triangle,  and  consequently  a  more  horizontal  position  of  the 
lower  border.  In  certain  cases  palpation  may  reveal  a  purring 
thrill,  which  is  more  marked  in  the  second  left  intercostal 
space.  Auscultation  discloses  a  peculiar  blowing  murmur. 
This  murmur  occupies  particularly  the  left  second  intercostal 
space  from  the  sternum  to  four  or  five  centimetres  from  the 
edge  of  the  bone.  If  the  murmur  is  intense  it  is  transmitted 
readily  by  the  thickened  wall  of  the  ventricle,  and  then  covers 
the  entire  anterior  surface  of  the  heart;  but  the  maximum 
intensity  remains  very  distinctly  in  the  second  left  intercostal 
space."  The  murmur  is  systolic  in  time  just  as  its  analogue 
at  the  aortic  orifice ;  it  is,  perhaps,  a  little  more  superficial. 

Paul  further  states  that  the  murmur  has  its  maximum  in- 
tensity when  the  patient  is  ausculted  in  the  recumbent  posi- 
tion; it  diminishes  considerably  and  sometimes  disappears 
entirely  in  the  sitting  posture. 

A  fact  which  should  be  of  considerable  aid  in  diagnosing 
this  class  of  murmurs  is  the  relation  which  they  bear  to  the 
respiratory  function.  As  the  patient  holds  his  breath  the 
murmur  becomes  weaker  and  weaker  until  during  a  forced 
expiration  it  almost  entirely  disappears,  then  allowing  the 
patient  to  inspire  several  times  and  free  the  pulmonary  circu- 
lation, the  murmur  will  again  return;  these  characters  are 
said  to  be  extremely  well  marked  in  pulmonary  stenosis. 
AVhen  the  ventricle  becomes  much  hypertrophied  the  res- 
piratory auscultation  is  not  so  characteristic,  as  the  force  of 
gravity  will  then  not  overcome  the  force  of  the  heart;  it  is  now 
that  arrested  respiration  will  cause  the  murmur  to  become 
more  plain. 

Potain  and  Rendu  state  that  their  patients  complained  of  a 
sensation  of  peripheral  coldness  despite  the  integrity  of  the 
arterial  circulation.     Paul  has  failed  to  note  this  symptom  in 
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his  cases  who  suffered  from  the  acquired  variety  of  the  disease, 
but  found  it  well  marked  in  those  cases  who  presented  cyanosis, 
depending  upon  congenital  defects  in  the  valve  and  orifice. 

Insufficiency  of  the  valves  of  the  pulmonary  orifice  extra- 
uterine in  origin  is  beyond  all  question  the  rarest  form  of 
valvular  disease.  Its  etiology  is  similar  to  all  other  valvular 
affections. 

A  consideration  of  the  disorders  of  the  pulmonary  orifice 
and  valves  would  indeed  be  incomplete  without  extended 
reference  to  the  case  reported  by  Bruen*  of  a  young  girl  who 
at  the  age  of  twenty  years  presented  well-marked  signs  of 
cardiac  derangements.  The  patient  was  a  syphilitic,  and  was 
under  observation  from  November,  1878,  until  July,  1882. 

Post-mortem. — Heart,  left  side :  Slight  ventricular  hyper- 
trophy; mitral  valves  somewhat  thickened  at  the  margins, 
with  roughening  of  their  auricular  aspect;  valves  competent; 
the  left  auricle  is  normal,  as  are  also  the  aorta  and  the  aortic 
valves. 

Right  side:  Two  of  the  semilunar  leaflets  at  the  mouth  of 
the  pulmonary  artery  are  nearly  destroyed  by  atheromatous 
changes,  while  the  third  segment  is  much  thickened  and  pro- 
jects as  a  leaf-like  fold,  roughening  the  mouth  of  the  pulmo- 
nary artery.  This  vessel  is  dilated  to  twice  its  normal  size, 
forming  nearly  an  aneurismal  dilatation ;  the  vessel-walls  are 
covered  with  a  fringe  of  vegetation,  of  inflammatory  origin, 
or  due  to  atheromatous  changes.  The  right  auricle  is  very 
small  and  imperfectly  developed,  the  bulk  of  its  cavity  being 
formed  by  the  auricular  appendix. 

The  tricuspid  valve  was  much  thickened,  but  appeared  to 
be  competent. 

An  intra-ventricular  communication  large  enough  to  admit 
the  forefinger  was  noted  directly  beneath  one  of  the  two  tri- 
cuspid leaflets ;  it  was  lined  with  endocardium,  and  must  have 
allowed  free  interchange  of  blood  between  the  two  ventricles. 
Walls  of  right  ventricle  were  thickened  and  its  cavity 
dilated. 

I 

*  Dilatation  and  Atheroma  of  the  Pulmonary  Artery,  etc.,  Dr.  E.  T. 

Bruen,  Trans.  Path.  Soc.  Phila.,  1883,  p.  78. 
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Dr.  Bruen's  conclusions  are  as  follows :  The  case  well  illus- 
trates the  fact  that  an  admixture  of  venous  and  arterial  blood 
may  occur  without  cyanosis  occurring.  Pulmonary  artery 
disease  is  consistent  with  a  fair  amount  of  general  health,  and 
compensation  by  the  right  heart  may  occur,  just  as  in  cases  of 
aortic  disease.  In  descriptions  of  pulmonary  artery  disease 
attention  is  called  to  bronchitis,  pneumonia,  and  hydrothorax 
as  sequential  states.  In  Bruen's  case  no  such  complications 
were  present  until  just  before  death,  when  the  patient  finally  suc- 
cumbed to  congestion  of  the  lungs  added  to  the  cardiac  state. 

The  aneurism  of  the  pulmonary  artery  formed  a  pulsating 
tumor  on  the  left  side  of  the  sternum,  between  the  second  and 
fourth  ribs,  extending  outward  from  the  border  of  the  sternum 
and  including  an  area  covered  by  a  silver  dollar.  Over  the 
tumor  a  post-diastolic  and  a  presystolic,  bruit-like  murmur 
could  be  heard  at  a  point  between  the  second  and  fourth  ribs, 
while  close  to  their  junction  with  the  sternum  a  hoarse  sys- 
tolic murmur  could  be  heard.  The  bruit  was  localized ;  the 
heart  systolic  murmur  was  carried  out  into  the  entire  arterial 
system. 

Dr.  E.  O.  Shakespeare,  remarking  upon  the  specimen,  said 
that  he  had  been  struck  with  one  point  of  great  interest  in 
connection  with  inflammation  of  the  lining  coats  of  the  pul- 
monary artery  as  evinced  by  the  vegetations.  These  growths 
are  very  rarely  found  in  the  venous  current;  arterial  blood 
seemed  a  requisite  for  such  diseased  action.  Evidently  the 
site  of  the  perforation  being  just  below  the  aortic  and  pulmo- 
nary valves  brought  about  just  this  necessary  prerequisite, — 
viz.,  abundance  of  arterial  blood  within  a  vessel  which  nor- 
mally carries  venous  blood. 


CHAPTER  VII. 

GENERAL  DIAGNOSIS,  PROGNOSIS,  AND  TREATMENT  OF  VAL- 
VULAR  DISEASE. 

DlAGN<  >sis. — In  making  up  our  diagnosis  of  valvular  heart- 
disease  it  is  necessary  to  proceed  in  a  systematic  manner,  bear- 
ing certain  well-established  rules  in  mind.  First,  we  should 
determine  whether  there  is  any  actual  organic  disease  present, 
or  if  it  is  not  simply  a  functional  disturbance ;  then  we  should 
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consider  the  alterations,  if  any,  in  the  size  or  capacity  of  the 
cardiac  chambers,  together  with  the  changes  in  its  walls. 

Most  important  is  it  to  determine  the  etiology  of  the  lesion. 
In  order  to  accomplish  this  desirable  object  we  should  care- 
fully inquire  into  the  antecedent  history  of  our  patient,  noting 
well  the  presence  or  absence  of  any  family  predisposition  to 
heart-disease,  also  the  previous  history  in  regard  to  certain 
diseases  which  have  a  known  cardiac  tendency,  as  rheumatism, 
scarlatina,  and  morbilli. 

The  symptoms  present,  more  particularly  those  indicating 
interference  in  the  circulation,  are  to  be  carefully  chronicled. 
All-important  in  this  respect  are  the  physical  signs.  Indeed,  it 
is  a  good  rule  to  examine  the  heart  in  all  cases  that  consult  us. 
In  the  physical  examination  we  note, — 

1.  The  position  of  the  apex-beat  and  the  character  of  the 
impulse. 

2.  The  contour  of  the  prsecordia. 

3.  The  presence  or  absence  of  a  tactile  fremitus  or  thrill. 

4.  The  percussion  outline  of  cardiac  dulness. 

5.  Auscultation  of  the  heart-sounds  over  all  the  different 
parts  of  the  prsecordia,  together  with  the  lines  of  known 
transmission. 

6.  The  presence  or  absence  of  a  murmur,  together  with  the 
characters  of  such  murmur. 

7.  The  condition  of  the  general  circulation,  the  pulse,  and 
the  venous  system. 

We  have  already  indicated  the  conditions  which  cause  the 
praecordia  to  become  either  retracted  or  unduly  prominent, 
and  those  that  displace  the  apex-beat.*  We  must  always  bear 
in  mind  that  in  children  organic  disease,  sometimes  of  a  very 
serious  nature,  may  exist  with  but  few  or  any  signs,  and  that 
even  the  physical  signs  in  the  early  stages  of  the  process  may 
be  ill-defined  and  difficult  to  interpret.  On  the  other  hand, 
patients  may  complain  bitterly  of  cardiac  disorder,  and  present 
some  objective  symptoms,  but  we  will  be  unable  to  take  a  more 
serious  view  of  the  case  than  by  considering  it  one  of  mere 
functional  disorder. 

*  See  chapter  on  "  Methods  of  Study  "  and  Addenda,  No.  VI. 
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Prognosis. — With  increasing  knowledge  in  diagnosis  our 
prognosis  is  becoming  much  more  favorable.  Indeed,  it  seems 
patent  to  us  that  the  prognosis  in  the  young  is  extremely  favor- 
able, and  even  in  adults  "  heart-disease"  is  not  the  awe-inspiring 
death-knell  in  the  public  ear  that  a  few  short  years  ago  placed 
it  in  the  popular  mind  in  the  same  category  that  "  cancer" 
occupies  to-day. 

The  first  question  asked  by  friends  and  relatives  is,  What 
is  the  danger  of  sudden  death,  and  is  a  cure  possible  ? 

The  probable  duration  of  the  case  should,  if  possible,  be  de- 
termined. This,  of  course,  depends  greatly  upon  the  seat  and 
extent  of  the  lesions  and  their  concomitants. 

Simple  roughening  of  the  endocardium  is  per  se  of  little 
consequence,  although  it  will  produce  a  murmur,  if  it  does 
not  extend  and  involve  the  valves,  which  renders  the  case 
more  serious,  but  not  of  equal  gravity  in  all  the  valves.  For 
example,  sudden  death  is  perhaps  most  likely  to  ensue  incases 
of  aortic  regurgitation,  the  least  likely  in  mitral  regurgitation, 
although  it  is  said  to  have  occurred  in  rare  instances.  Cases 
of  aortic  obstruction  may  last  for  a  long  time,  their  main  effect 
being  damming  back  of  the  blood -current,  thus  affecting  the 
heart  and  lungs.  Mitral  stenosis  becomes  serious  on  account 
of  the  inability  of  the  auricle  to  undergo  simple  hypertrophy, 
unaccompanied  by  early  dilatation ;  the  lungs  are  more  speed- 
ily affected  in  cases  of  mitral  disease  than  in  any  other  valvular 
lesion. 

Tricuspid  regurgitation  is  at  the  same  time  one  of  the  most 
distressing  and  most  serious  of  the  valvular  disorders;  the 
venous  system  speedily  becomes  overloaded  and  the  symptoms 
exacting.  Furthermore,  the  patient  is  apt  to  have  multiple 
cardiac  lesions,  the  tricuspid  leak  being  one  of  the  last  of  the 
series.  The  last  hours  in  the  life  of  a  patient  with  this  lesion 
are  among  the  most  trying  scenes  of  a  practitioner's  experience. 

All  extensive  or  double  lesions — i.e.,  obstruction  and  regur- 
gitation— of  course  increase  the  gravity  of  the  prognosis. 

A  cardinal  question  in  the  prognosis,  Is  valvular  disease 
ever  curable?  From  our  own  experience  we  would  certainly 
answer  this  in  the  affirmative,  as  we  have  met  cases  in  the 
young  in  which  distinct  mitral  murmurs  due  to  organic  dis- 
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ease  have  disappeared  under  our  observation,  although  we  do 
not  think  that  the  valve  is  ever  restored  to  its  normal  condi- 
tion. Still,  it  seems  probable  that  the  inflammatory  deposits 
may  be  partly  absorbed  or  removed  after  the  lapse  of  several 
years. 

Hypertrophy  in  the  majority  of  cases  is  to  be  considered 
nature's  method  of  protecting  herself,  and  is  not  to  be  inter- 
fered with.  It  alone  becomes  dangerous  when  excessive,  as  it 
may  cause  the  blood  to  tear  through  diseased  arteries,  or,  on 
the  other  hand,  if  the  right  heart  is  hypertrophied,  the  lungs 
are  supplied  with  an  over-abundance  of  blood,  and,  per  con- 
sequence, are  constantly  in  a  state  of  active  congestion. 

Dilatation  of  the  chambers  is  always  dangerous,  and  is  never 
to  be  considered  in  any  light  but  as  one  of  evil  import.  Its 
gravity  is  in  proportion  to  its  degree  and  its  relation  to  the 
hypertrophy ;  if  in  excess,  the  prognosis  is  serious  indeed.  It 
appears  to  us  that  the  degree  of  dilatation  is  the  keynote  of  the 
prognosis.  Many  cases  of  sudden  death  in  valvular  disease  are 
due  to  a  weak,  flabby,  dilated  heart,  which  will  be  found  to  be 
in  a  condition  of  asystole. 

Dilatation  adds  much  to  the  patient's  distress,  throwing  in- 
creased labor  upon  the  circulatory  apparatus,  and  predisposing 
to  local  or  general  dropsy. 

Should  fatty  degeneration  of  the  heart-wall  arise,  sudden 
death  may  occur  at  any  time ;  pericardial  adhesions  tend  to  set 
this  change  on  foot,  and  hence  should  be  considered  in  making 
up  our  prognosis. 

A  summing  up  of  all  symptoms  present  will  throw  con- 
siderable light  upon  the  case ;  for  instance,  great  irregularity 
or  intermittency  in  the  heart's  action,  serious  interference  in 
the  venous  circulation,  dropsies,  apoplectiform  or  epileptiform 
seizures,  render  the  outlook  somewhat  alarming,  remembering, 
however,  that  patients  often  survive  a  long  time  after  being 
"water-logged ;"  the  intervention  of  pulmonary  disorders  will 
cause  serious  symptoms  to  arise,  also  increasing  the  existing 
dropsy  or  causing  a  general  anasarca,  all  of  which  may  subside 
with  the  subsidence  of  the  lung-symptoms.  In  all  cases  we 
must  carefully  investigate  the  condition  of  the  kidneys,  iungs, 
and  arteries,  as  upon  their  integrity  to  a  great  extent  depends 
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the  prognosis.  To  conclude,  then,  it  is  only  in  the  young  that 
curative  changes  can  be  expected,  and  then  only  under  the 
most  favorable  conditions :  they  must  lead  a  quiet,  tranquil 
existence  without  worry  or  excitement,  and  be  provided  with 
a  suitable  diet,  sufficient  hours  for  rest,  and  the  avoidance  of 
all  injurious  habits. 

Sir  Andrew  Clark,  at  the  last  meeting  of  the  British  Medical 
Association,  remarked  so  pertinently  upon  prognosis  of  valvular 
disease : 

"  A  lad,  set.  sixteen,  with  an  enlarged  heart,  loud  systolic 
bruit  in  the  mitral  area.  There  was  a  direct  and  a  regurgitant 
aortic  murmur ;  impulse  of  heart  was  diffuse  and  heavy.  The 
cervical  veins  were  rather  full,  and  the  pulse  was  somewhat 
jerking  and  collapsing.  The  boy  said  he  suffered  nothing, 
but  felt  quite  well.  The  family  had  been  told  that  he  was 
the  subject  of  grave  heart-disease,  and  the  consultation  had 
been  sought  for  merely  to  ascertain  by  what  means  his  life 
could  be  prolonged  as  much  as  possible.  They  were  advised 
to  follow  out  their  intention  of  giving  the  lad  a  university 
education,  which  they  did.  This  was  fifteen  years  ago,  and 
now  the  subject  of  the  consultation  is  the  incumbent  of  one 
of  the  largest  parishes  in  England,  and  continues  to  pursue 
an  active,  useful,  and  comfortable  life." 

Sir  Andrew  Clark  expresses  himself  to  the  effect  that 
organic  murmurs  of  the  heart,  although  firmly  established 
and  lasting  for  some  years,  may  eventually  disappear,  and 
cites  several  cases  illustrating  the  fact.  What  are  the  con- 
ditions which  justify  a  favorable  prognosis  in  a  given  case  of 
valvular  heart-lesion  ?  "  According  to  the  author,  they  are 
the  following:  (a)  good  general  health;  (6)  proper  habits  of 
living;  (c)  no  essential  liability  to  rheumatic  or  catarrhal 
affection-:  (d)  an  origin  of  the  valvular  lesion  independent 
of  degeneration ;  (e)  an  existence  of  the  valvular  lesion  fur 
over  three  years  without  change ;  (/)  sound  ventricles  of 
moderate  frequency  and  general  regularity  of  action ;  (g) 
Bound  arteries,  with  a  normal  amount  of  blood  and  tension  in 
the  smaller  vessels;  (h)  a  free  course  of  the  blood  through 
the  cervical   v  freedom  from  pulmonary,  hepatic,  or 

renal  ooDg  To  these  mu-t  be  added  obedience  to  prop- 
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erly  adjusted  rules  of  health,  which,  however,  need  not  inter- 
fere with  the  performance  of  the  usual  duties  of  life.  The 
author  sums  up  as  follows  :  1.  "  There  are  many  persons  with 
long-standing  disease  of  the  heart  engaged  in  the  active  busi- 
ness of  life,  who,  without  any  symptom  of  heart-disorder, 
have  enjoyed  good  health  and  have  reached  an  advanced  age. 
2.  The  mitral  regurgitant  murmurs  so  often  encountered  in 
chorea  disappear  for  the  most  part  within  eight  or  nine  years 
of  the  attack.  3.  Valvular  inflammations  and  their  effects 
arising  in  the  course  of  rheumatic  fever  do  sometimes  disap- 
pear and  leave  behind  no  clinical  evidence  of  their  former 
existence ;  this  occurs,  for  the  most  part,  in  the  young,  but 
also  sometimes  in  the  middle-aged.  4.  The  signs  of  valvular 
defects  arising  out  of  degenerative  changes  of  middle  life  do 
also,  on  rare  occasions,  disappear,  and,  when  circulatory  and 
respiratory  disturbances  accompany  their  beginning,  they 
sometimes  subside  and  admit  of  apparently  complete  readjust- 
ment. 5.  As  there  must  be,  in  the  histories,  habits,  occupa- 
tion, and  surroundings  of  patients  with  valvular  disease, 
conditions  which  in  one  case  bring  about  secondary  disorders, 
and  in  another  exempt  from  them,  these  differences  should  be 
searched  for  and  made  capable  of  application  in  practice."  * 

Francis  f  relates  the  case  of  a  boy  set.  seventeen,  attacked  by 
rheumatic  fever  followed  by  adherent  pericardium,  who  has 
lived  by  following  the  rules  required  to  promote  this  condition 
to  the  age  of  sixty-three  and  is  now  well. 

He  epitomizes  the  rules  for  living  as  follows :  1.  Rational 
living.  2.  Drinking  but  little.  3.  Avoiding  alcohol  altogether, 
as  it  causes  muscular  debility  and  promotes  fatty  degeneration. 

Treatment. — Very  seldom  can  the  physician  cure  disease ;  at 
best  he  can  simply  guide  the  case  to  either  a  happy  termina- 
tion or  through  the  various  stages  that  inevitably  end  in  dis- 
solution. In  chronic  or  subacute  cardiac  disorder  we  may 
undoubtedly  prolong  life,  render  the  patient  much  more  com- 
fortable, and  in  many  instances  protect  him  from  unpleasant 
or   dangerous   symptoms,  which,  should   they   arise,  will  be 

*  N.  Y.  Med.  Jour.,  March  12,  1887.       ' 
f  British  Med.  Jour.,  April  2,  1887,  p.  725. 
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greatly  relieved  by  judicious  treatment.  Parents  should  ap- 
preciate the  necessity  of  children  with  damaged  valves  being 
constantly  under  medical  supervision,  although  it  is  not 
necessary  for  them  to  be  constantly  under  the  influence  of 
drugs. 

At  the  outset  a  plan  of  living  should  be  laid  down  and  rigidly 
adhered  to ;  all  laborious  occupations  must  be  given  up,  severe 
exercise,  particularly  such  as  involves  a  sudden  output  of  en- 
ergy, must  be  looked  upon  as  the  most  hazardous  stimulation 
that  the  circulation  can  be  subjected  to ;  indeed,  we  have  seen 
the  most  decided  and  permanent  benefit  follow  complete  and 
absolute  rest  enforced  for  some  time.  Let  us  not,  however,  err 
upon  the  side  of  too  little  exercise,  as  many  cases  are  much  bene- 
fited by  an  open-air  existence,  with  moderate  walking  and  car- 
riage-riding. This  question  of  the  amount  of  exercise  must  be 
determined  for  each  particular  case  by  the  medical  attendant, 
always  bearing  in  mind  that  in  proportion  to  the  degree  of 
dilatation  or  degeneration  present  is  the  capacity  for  exertion 
diminished.  Loomis  very  aptly  remarks  that  in  aortic  incom- 
petence patients  in  sleeping  should  assume  as  nearly  as  possi- 
ble a  horizontal  posture ;  by  lying  on  their  backs  they  lower 
the  height  of  the  distending  column  of  blood,  and  thus  relieve 
both  the  cardiac  circulation  and  the  tendency  to  pulmonary 
congestion.  It  is  of  paramount  importance  that  the  mental 
faculties  should  be  as  little  disturbed  or  worried  as  possible ; 
we  would  sound  a  note  of  warning  in  regard  to  excessive 
study,  long  hours  in  school,  with  but  little  or  any  ventilation, 
together  with  a  stooping  and  cramped  position  at  the  desk. 

These  patients  must  be  warmly  clad,  but  care  is  to  be  taken 
that  there  is  no  constriction  about  the  neck  or  chest  of  the 
growing  child;  impress  upon  the  mother  the  necessity  of  post- 
poning the  adoption  of  the  corset  for  her  daughter  just  as  long 
as  possible,  also  the  danger  of  late  hours  and  the  abuse  of  tea 
or  coffee.  Boys  must  not  be  permitted  to  use  tobacco  in  any 
form,  and  as  they  grow  older  the  danger  of  venereal  excesses 
should  be  presented  to  them. 

Occasionally  we  will  meet  cases  which  simply  cannot  exist 
in  the  particular  climate  in  which  their  lot  has  been  cast; 
then  will  the  change  to  a  fairly  warm  and  bracing  climate 
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often  prove  of  extreme  and  permanent  benefit.  Such  a  climate, 
for  instance,  is  offered  by  Southern  California  all  the  year 
round,  or  extreme  South  Central  Florida  during  ordinary 
winters,  the  Bahamas,  Cuba,  or  among  those  not  so  far  south, 
Thomasville,  Georgia,  and  Asheville,  North  Carolina. 

Sponging  the  skin  with  cold  or  tepid  water  will  often  result 
in  much  benefit  and  comfort.  This  may  either  be  applied  at 
home  or,  if  the  patient  is  of  the  wealthier  class,  a  winter  visit 
to  some  of  the  many  springs  in  either  our  own  Southern  or 
Western  United  States  or  the  more  elaborate  and  elegant 
establishments  of  Europe,  particularly  the  baths  of  Southern 
France,  to  which  we  have  elsewhere  called  attention. 

Virginia  seems  particularly  rich  in  mineral  springs :  more 
than  fifty  are  places  of  resort  and  fashion,  and  over  twenty  are 
used  commercially.  West  Virginia  presents  two  well-known 
and  much-used  spring  resorts :  the  Berkeley  Springs  is  one  of 
the  oldest  resorts  in  the  United  States,  having  been  laid  out  in 
1777,  and  the  White  Sulphur  Springs  have  been  used  medici- 
nally since  1778.  North  Carolina  presents  quite  a  number  of 
hot  springs,  one  of  which  reaches  a  temperature  of  117°  F., — 
that  is,  the  Warm  Springs  of  Madison  County, — which  are  used 
as  a  resort.  Georgia  as  yet  has  not  developed  to  any  great 
extent  her  natural  springs.  Florida  is  notable  for  the  great 
size  of  her  springs,  but  little  literature  is  available  upon  the 
subject,  and  few  analyses  have  been  made ;  most  of  them  are 
thermal  springs. 

Utah,  Colorado,  New  Mexico,  California,  Oregon,  and 
Alaska  present  many  beautiful  and  health-giving  springs, 
which  space  forbids  us  to  mention  more  fully. 

The  diet,  the  digestive  organs,  and  the  large  abdominal 
glands  must  ever  and  always  receive  a  considerable  share  of 
our  attention.  Gastric  or  intestinal  dyspepsia  will  render  the 
patient  extremely  uncomfortable  by  the  attendant  flatulence, 
which  offers  a  mechanical  interference  to  the  heart's  action.  In 
a  general  way  a  very  nutritious,  easily  digestible  diet,  contain- 
ing abundance  of  protein,  will  throw  the  least  strain  upon  the 
heart,  and  most  easily  nourish  the  patient.  Milk  and  cream 
should  be  a  constant  element  in  this  dietary.  Alcohol  is  con- 
traindicated  as  an  article  of  diet,  and  is  only  to  be  used  as 
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a  medicine  under  the  advice  of  the  physician,  and  then  only 
when  definite  symptoms  call  for  its  exhibition.  Sugar,  sweet 
vegetables,  and  animal  fat  must  be  used  in  moderation.  Con- 
stitutional diatheses,  if  they  exist,  are  to  be  corrected  in  so  far  as 
our  means  will  allow,  particularly  the  rheumatic  and  syphilitic. 

In  all  cases  of  cardiac  disease  the  blood  should  be  examined 
by  the  hsemacytorneter,  a  study  made  of  its  hsemic  unit,  to- 
gether with  the  condition  of  the  corpuscles,  as  frequently  the 
most  marked  benefit  will  arise  from  the  administration  of 
agents  to  correct  the  alteration  of  the  blood-crasis. 

Drugs,  or  medicinal  agents. — Digitalis,  of  course,  is  the  first 
in  the  category.  It  is  unnecessary  for  us  to  dwell  upon  the 
effects  of  the  drug,  as  they  are  a  matter  of  every-day  experi- 
ence to  all  who  in  any  way  have  to  do  with  the  sick. 

Digitalis  is  almost  a  specific  in  those  cases  presenting  rapid, 
irregular,  or  embarrassed  cardiac  action,  with  a  weak,  compres- 
sible pulse.  Under  its  action  the  heart-beat  becomes  regular, 
calmrand  efficient;  the  pulse  becomes  at  the  same  time  slower, 
stronger,  fuller,  and  more  regular.  Intermittency  has  by 
some  been  considered  a  contraindication  for  the  administra- 
tion of  digitalis;  but  our  own  experience  has  agreed  with  that 
of  Fothergill,  who  is  of  the  opinion  that  this  very  condition 
often  demands  an  increase  in  the  dose.  If,  of  course,  the 
drug  appears  to  produce  this  condition,  its  discontinuance  at 
once  is  imperative. 

Under  the  use  of  the  drug  the  urine  will  increase  in  quan- 
tity. This  increase,  according  to  Ringer,  is  more  marked  if 
dropsy  is  present.  Diminution  in  quantity  passed  is  an  indi- 
cation for  discontinuing  the  medicine.  Digitalis  does  not 
invariably  reduce  cardiac  dropsy;  but  usually,  however,  its 
effects  are  most  happy. 

Digitalis  is  stated  by  many  to  have  a  cumulative  action, 
thus  causing  toxic  symptoms  to  arise  suddenly.  We  must 
confess,  however,  after  a  somewhat  extended  experience  with 
the  drug,  that  we  have  never  experienced  this  action.  Osier 
has  arrived  at  a  similar  opinion  from  deductions  of  a  large 
series  of  cases  in  his  practice.     Bohm,*  however,  reports  a 

*  Bartholow,  Med.  News,  April  23,  1887. 
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fatal  case  of  digitalis-poisoning  in  a  girl  who  died  suddenly 
on  attempting  to  get  out  of  bed.  Let  us  review  for  a  moment 
cases  in  which  the  drug  is  either  indicated  or,  on  the  contrary, 
is  contraindicated.  Simple  hypertrophy  of  the  left  ventricle 
is  a  distinct  contraindication,  except  when  the  hypertrophy  is 
insufficient  to  compensate  the  dilatation.  Great  care  is  to  be 
then  used  in  its  administration.  Should  the  observer  incor- 
rectly interpret  the  amount  of  dilatation  and  overestimate  it, 
giving  the  drug  in  proportion  to  his  idea  of  this  dilatation, 
disastrous  results  may  speedily  follow. 

It  is  in  cases  of  mitral  regurgitation  that  the  drug  plays  its 
most  important  r6le,  the  heart's  action  being  rendered  more 
regular.  The  musculi  papillares  consequently  act  with  more 
determination  and  regularity,  and  in  this  way  is  corrected  an 
active  element  in  mitral  insufficiency,  as  undoubtedly  irregular 
action  of  the  papillary  muscles  does  much  to  assist  in  the 
already  imperfect  action  of  the  valve.  The  general  and  pul- 
monary symptoms  attendant  upon  the  lesion  will  also  be 
greatly  relieved. 

In  mitral  stenosis  we  would  exhibit  the  drug  only  with 
extreme  care,  and  in  cases  which  can  be  under  our  almost 
daily  supervision. 

Again,  in  aortic  disease  digitalis  must  be  used  intelligently, 
recognizing  that  the  state  of  the  ventricle  must  be  accurately 
determined  before  its  administration.  In  tricuspid  disease  and 
affections  of  the  right  heart  digitalis  accomplishes  but  little 
except  correcting  the  irregularity  in  the  systoles. 

Fatty  degeneration  of  the  heart-muscle  requires  extreme 
caution  in  the  use  of  digitalis,  as  does  also  atheroma,  if  at  all 
extensive ;  in  bronchitic  attacks  of  cardiac  origin  digitalis  will 
often  prove  almost  a  specific,  particularly  if  associated  with 
strychnia. 

It  is  not  our  province  to  dwell  upon  the,  various  prepara- 
tions of  the  drug ;  suffice  it  to  say  that  in  many  cases  in  chil- 
dren's practice  we  obtain  the  best  results  from  the  fresh  infu- 
sion, combined  with  either  tr.  cardam.  comp.,  or  an  alcoholic 
extract  of  the  fresh  bruised  seeds  of  cardamom. 

Within  the  last  few  years  many  new  drugs  and  preparations 
have  been  added  to  our  armamentarium,  some  of  which  have 
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maintained  their  place  in  our  lists,  others  being  doomed  to  a 
short  career,  failing  in  the  practical  trial  of  bedside  utility. 

Strophantus  has  by  many  competent  observers  been  placed 
as  an  equal  to  or  even  a  peer  of  digitalis.  Fraser,*  of  Edin- 
burgh, was  the  first  to  introduce  it  and  recommend  it  to  the 
profession.  Upon  our  own  side  of  the  world  Dana  and  Smith, 
of  New  York,  report  favorable  results  from  the  use  of  stro- 
phantus hispid  us. 

Dr.  Emil  Pins,f  of  Vienna,  in  the  June  and  July,  1887, 
numbers  of  the  Therapeutische  Monatshefte,  also  reports  clini- 
cal observations  in  its  favor. 

Fraser  and  Brunton  show  by  their  studies  that  this  drug  is 
nearly  identical  with  digitalis  in  its  action  on  the  heart  and 
blood-vessels,  and  in  its  influence  on  the  secretion  of  urine. 

Pins  has  found  that  the  tincture  of  the  seeds  acts  admirably 
in  those  cases  of  cardiac  failure  depending  more  particularly 
on  valvular  disease,  and  produced  the  most  desirable  results 
when  the  lesions  caused  dropsy  and  consequent  need  of  in- 
creased renal  action.  Under  the  use  of  strophanthus  the  pulse, 
heretofore  weak,  rapid,  irregular,  and  flurried,  became  slower 
and  more  powerful,  while  the  anasarca  steadily  decreased.  In 
cardiac  dyspnoea,  both  direct  and  indirect  in  its  causation,  it 
relieved  the  patient,  and  in  every  way  proved  itself  to  be  the 
equal  of  digitalis. 

J.  Higham  Hill  J  has  found  the  tincture  of  strophanthus  of 
great  value  in  a  case  of  mitral  disease;  under  its  use  the  pulse 
became  slower,  fuller,  and  much  stronger ;  the  renal  secretion 
increased  in  three  days  from  thirty  ounces  to  eighty  ounces;  it 
was  used  in  five-minim  doses  in  half  an  ounce  of  water  three 
times  a  day.     Francis  §  also  speaks  highly  of  its  value. 

Strophanthus  is  a  powerful  muscle-poison,  increasing  the 
contractile  power  of  all  striped  muscles,  and  rendering  their 
contractility  more  complete  and  prolonged  ;  as  a  result  of  this 
action  on  the  muscles  the  heart  is  early  and  markedly  affected; 
the  heart  receives  at  once  a  larger  quantity  than  any  other 


*  Brit.  Med.  Journ.,  Nov.  14,  1885. 

-;■  Med.  News,  A.ug.  18,  1887. 

X  Brit.  Med.  Jour.,  April  2,  1887.  \  Ibid. 
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muscle  in  the  body ;  consequently  its  action  on  the  heart  is 
first  made  evident,  so  that  by  regulating  the  dose  a  powerful 
effect  may  be  produced  upon  the  heart,  leaving  the  other 
muscles  unaffected. 

Fraser's  experiments  show  that  strophantus  exerts  a  more 
powerful  action  on  the  heart  and  a  less  powerful  action  on  the 
blood-vessels  than  digitalis.  In  this  it  possesses  a  decided 
advantage  over  the  latter  drug. 

Bartholow*  suggests  trinitrin  (nitroglycerin)  and  arsenic 
with  a  strictly  regulated  diet  for  those  cases  of  heart-disease 
in  which  the  muscle  has  been  altered,  fatty  heart  or  weak 
heart,  the  cavities  commencing  to  dilate  and  the  patient  ex- 
periencing attacks  of  angina  or  pseudo-angina. 

Trinitrin  may  be  given  in  drop  doses  of  a  one-per-cent. 
solution,  increased  by  one  drop  until  the  characteristic  effects 
are  produced.  Some  cases  are  readily  affected,  others  re- 
quiring a  commencing  dose  of  from  five  to  ten  drops.  The 
drug  may  be  given  in  tablets,  which  is  a  very  acceptable  form. 

Bartholow  considers  nitroglycerin  to  possess  the  following 
advantages: 

1.  It  lowers  the  vascular  tension  by  dilating  the  arterioles. 
2.  It  increases  the  rate  of  the  heart's  movements.  3.  It  lessens 
the  irritability  of  the  nervous  system,  which  finds  expression 
in  spasms,  especially  of  the  nervous  system  of  organic  life ; 
the  arterioles  of  the  cardiac  muscle  under  these  circumstances 
receive,  of  course,  more  blood,  and  per  consequence  nutrition 
is  increased. 

He  is  in  the  habit  of  combining  with  trinitrin  the  arseniate 
of  soda  or  Fowler's  solution,  and  is  firmly  of  the  opinion  that 
incompetence  of  the  valves  caused  by  yielding  of  the  weakened 
walls  of  the  heart  may  be  recovered  from  entirely  under  the 
influence  of  these  remedial  measures  combined  with  a  proper 
diet  and  exercise,  f 

Da  Costal  speaks  favorably  of  adonidine  in  one-tenth  grain 
doses,  considering  that  its  powers  as  a  heart-tonic  are  not  in- 
ferior to  digitalis,  wrhile  it  is  free  from  the  disturbing  effects  of 
the  latter;  he  concludes  as  follows  : 

*  Med.  News,  April  23,  1887.  J  Med.  Times,  May  28,  1887. 

f  Note.— See  Addenda,  No.  VII. 
10 
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"  There  are  so  many  claims  made  in  favor  of  new  drugs, 
and  especially  heart-tonics,  that  it  makes  one  suspicious  of 
them  all ;  but  having  used  adonidine  for  some  time,  I  con- 
sider it  a  valuable  addition  to  our  therapeutics  of  heart- 
affections,  and  have  not  observed  from  it  anything  resembling 
the  cumulative  effect  which  at  times,  though  rarely,  follows 
the  administration  of  digitalis.  In  this  case  the  contractions 
of  the  heart,  while  they  became  more  regular,  were  reduced  to 
fifty-six  per  minute.  He  had  slight  vertigo  and  headache, 
which  disappeared  upon  resuming  the  infusion  of  digitalis, 
while  the  adonidine  was  continued.  This  drug  will  never 
supersede  digitalis  in  the  treatment  of  cardiac  dropsy,  from  its 
want  of  diuretic  action,  but  in  other  cases  this  might  prove  a 
decided  advantage.  Without  discussing  the  effects  of  the 
agent  upon  the  cardiac  dilatation  and  hypertrophy,  and  merely 
referring  you  to  the  relief  from  the  dyspnoea  and  the  increase 
in  the  strength  of  the  pulse,  I  point  out  to  you  that  all  this 
was  associated  with  a  very  considerable  amount  of  cardiac  di- 
latation or  stretching,  with  very  little  hypertrophy.  There  is 
another  patient  in  the  ward  with  very  decided  hypertrophy  in 
whom  the  adonidine  produced  disagreeable  results  :  the  heart's 
action  became  intensified,  and  attacks  of  palpitation  came  on 
upon  slight  exertion.  I  recall  another  case  in  private  practice 
where  the  same  result  occurred :  the  heart  was  strengthened 
too  much.  This  all  shows  that  it  is  a  decided  heart-tonic,  and 
also  indicates  its  line  of  usefulness.  In  a  given  case  of  weak 
and  disordered  circulation,  the  nearer  it  approaches  a  condition 
of  dilated  heart  the  more  benefit  from  the  adonidine  ;  the  more 
it  approximates  hypertrophy  and  over-action  of  the  heart,  the 
more  is  this  agent  contraindicated.  In  cases  of  weak  di- 
gestion with  weak  heart,  it  is  especially  suitable." 

The  fruit  of  the  kola-tree,  the  kola  nut,  contains  about  two 
per  cent,  of  caffeine,  but  the  action  of  kola  seems  to  be  differ- 
ent from  pure  caffeine. 

"  Its  principal  therapeutic  application  seems  to  be  in  cases 
of  diminished  renal  secretion  in  cases  of  heart-disease,  and 
Monnet  refers  to  a  number  of  instances  in  which  the  adminis- 
tration of  this  drug  increased  the  general  blood-flow  and  vas- 
cular tension,  and  so  promoted  diuresis.     In  some  patients  the 
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urinary  secretion  was  increased  from  a  pint  a  day  to  two  and 
one-half  and  even  three  quarts.  In  such  cases  not  only  does 
the  increased  diuresis  tend  to  remove  dropsy  which  may  be  a 
sequence  of  the  heart-disease,  but  the  nutritive  and  tonic  prin- 
ciples contained  in  it  also  serve  to  render  it  a  general  tissue- 
stimulant.  Kola  .also  seems  to  lessen  the  irritability  of  the 
nervous  system. " 

Pribam  and  Piermg*  have  studied  the  value  of  agaricine  in 
reducing  perspiration  in  several  cases  of  heart-disease;  the 
administration  of  the  drug  in  one-twelfth  grain,  in  pill  form, 
almost  always  proved  efficacious. 

Chloride  of  barium,  in  one-sixth-grain  doses  night  and 
morning,  raises  arterial  tension   and  thus  acts  as  a  diuretic. 

*Zeitsch.  fur  Therap.,  March  15,  1885. 

Sparteine. — Lauggaard  reports  the  following  formulae,  which  he  found 
useful  in  eighteen  cases  of  heart-disease  : 

R     Sparteine  sulph.,  gr.  vi ; 
Pulv.  rad.  liquirit., 
Succ.  liquiritse,  aa  q.  s.     M. 
Ft.  pil.  No.  20. 
S. — One  or  two  pills,  two  to  four  times  daily. 

R     Sparteine  sulph.,  gr.  iii  to  vii ; 
Aq.  destil.,  f^iiss.     M. 
S. — Twenty  drops,  from  two  to  four  times  daily,  in  sweetened  water 
or  wine. 

R     Sparteine  sulph.,  gr.  iii  to  vii  ; 
Syr.  aurant.  cort.,  fji,  fgivss.     M. 
S. — £i  in  water,  two  to  four  times  a  day. 
— Therapeutische  Monatshefte,  June,  1887. 

Citrate  of  caffeine:  Jaccoud, — 

R     Caffeine,  gr.  c  ; 

Sod.  benzoat.,  ^ii ; 
Aq.  destil.,  f^viii. 
He  prescribes  from  three  to  six  grains  in  twenty-four  hours. 

Tauret  gives  the  following  formula?  for  hypodermic  use : 
R     Caffeine,  gr.  xxxv  ; 

Sodii  benzoat.,  gr.  xv  ; 
Aq.  destil.,  fjiif. 
Also, 

Caffeine,  ^i ; 
Sod.  salicylat.,  gr.  xlv  ; 
Aq.  destil.,  sjiif. 
— L'Annee  Medicate,  1887.     Prior :  "  Clinical  Importance  of  Sulphate  of 
Spartein,"  Edin.  M.  J.,  Dec,  1887,  p.  567. 
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Oliver*  has  administered  barium  in  cases  of  aortic  regurgita- 
tion,  and  noted  a  reduction  in  the  pulse-rate,  which  was  also 
rendered  fuller  and  firmer,  at  the  same  time  the  amount  of 
urine  was  increased. 

Aconite  and  belladonna  have  powerful  and  beneficial  action 
in  calming  the  heart  when  its  action  is  tumultuous  and  ex- 
cited ;  veratria,  caffeine,  and  strychnia  are  all  valuable  to 
fulfil  special  indications.  Couvallaria  maidis  for  a  time  at- 
tracted great  attention  ;  its  tincture  in  large  doses  appears  to 
be  a  true  heart-tonic;  in  no  way,  however,  does  it  compare 
with  digitalis.  Bromide  of  potassium  in  certain  cases  is 
very  beneficial, — in  small  doses  it  slows  the  circulation*  and 
allows  the  heart  to  establish  its  equilibrium ;  it  is  particularly 
applicable  in  cases  of  fatty  heart. 

The  question  now  arises  as  to  whether  we  have  any  means 
at  our  command  to  cure  the  cardiac  disorder.  It  is  a  waste 
of  time  to  attempt  to  influence  valvular  disease  by  any  thera- 
peutic measures ;  we  must  simply  encourage  hypertrophy  up  to 
a  certain  point  and  then  direct  our  attention  to  the  dilatation, 
if  possible  not  allowing  it  to  overcome  the  former  condition. 

Palpitations,  cardiac  distress,  and  dragging,  angina  or  pseudo- 
angina,  may  often  be  relieved  by  the  application  of  a  bella- 
donna plaster  to  the  entire  praecordia;  a  freshly-made  bella- 
donna ointment  is  sometimes  more  serviceable. 

Dyspnoea  and  asystole  may  be  combated  by  capsules  of 
ether  or  by  its  inhalation ;  nitrite  of  amyl  is  often  of  extreme 
benefit  in  advanced  cases. 

Alcohol  in  some  of  its  many  forms  will  prove  a  valuable 
stimulant  to  the  circulation  and  respiration. 

Cases  of  dyspnoea  combined  with  definite  pulmonary  symp- 
toms are  much  relieved  by  a  combination  of  digitalis  and  tinc- 
ture of  nux  vomica.  Position  will  do  much  to  relieve  this 
distressing  symptom  ;  proper  treatment  and  a  healthy  condition 
of  the  gastric  intestinal  tract  will  also  do  much  to  add  to  the 
patient's  comfort  and  well-being. 

Haemoptysis  must  not  always  be  looked  upon  as  a  serious 
symptom,  as  in  many  cases  it  proves  to  be  of  extreme  benefit; 

*  Lancet,  July  30,  1887. 
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if  the  loss  of  blood  is  not  sufficient  to  do  the  patient  an  in- 
jury, it  is  well  to  allow  nature  to  take  its  course  unaided  by 
any  therapeutic  agents.  In  cases  of  over-distention  of  the 
right  chambers,  it  is  often  advisable  to  practise  venesection, 
cupping,  or  the  application  of  leeches  before  resorting  to  these 
measures.  We  must  remember  that  anaemia  may  be  produced 
by  our  meddlesome  practice,  consequently  we  should  well  con- 
sider all  aspects  of  the  case  before  removing  any  blood ;  dry 
cupping,  hot  stupes,  or  fomentations  containing  turpentine 
or  sinapisms  will  ofttimes  tide  a  case  over  a  dangerous  period. 

Sooner  or  later  anasarca  or  dropsy  will  arise  in  most  all 
cases  of  heart-disease,  and  is  to  be  combated  first  by  digitalis, 
which  acting  upon  the  heart  will  increase  arterial  tension  in 
the  kidneys  and  thus  spur  them  on ;  diuretics  and  purgatives 
are  also  to  be  resorted  to.  In  cases  that  can  stand  them, 
Turkish  baths  will  be  of  inestimable  benefit;  Roberts  ad- 
vises local  baths  to  the  extremities,  wrapping  the  legs  up  in 
warm  fomentations  along  their  whole  extent  and  covering 
them  with  mackintosh.  The  skin  may  be  used  as  an  elimi- 
nate by  the  administration  of  jaborandi  or  pilocarpine ;  Hay's 
method  of  administering  concentrated  draughts  of  sulphate  of 
magnesia  upon  an  empty  stomach  is  often  followed  by  marked 
improvement;  some  cases,  however,  will  not  tolerate  the 
remedy,  it  should  then  be  at  once  abandoned,  as  disastrous 
results  may  result  in  its  perseverance.  The  removal  of  local 
effusions,  as  hydrothorax  and  abdominal  dropsy,  has  been 
considered  earlier  in  the  work. 

Insomnia  in  advanced  cases  becomes  a  wearying  and  ex- 
hausting symptom,  and  one  that  will  tax  the  attendant's  skill  to 
overcome ;  opiates,  chloral,  and  bromides  are  dangerous  on 
account  of  the  condition  of  the  heart;  furthermore,  they  in- 
duce a  condition  during  which  the  voluntary  efforts  necessary 
to  carry  on  respiration  may  cease ;  still  in  most  cases  we  must 
at  some  time  have  recourse  to  these  drugs,  always,  however, 
recognizing  their  dangerous  character. 

Two  new  and  reliable  drugs  have,  however,  been  added  to 
our  list  for  the  treatment  of  the  insomnia  of  heart-disease, 
paraldehyde  and  urethran, — the  former  in  doses  of  four  to 
eight  minims,  the  latter  in  doses  of  three  grains  and  upwards. 
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The  former  is  somewhat  unpleasant  to  the  taste;  the  latter  is 
probably  the  best,  as  it  sometimes  produces  a  calm,  restful 
sleep  when  opium  has  failed,  and  when  chloral  is  contraindi- 
cated  on  account  of  the  condition  of  the  heart. 

Frequent  examinations  should  be  made  of  lungs,  kidneys, 
and  liver,  as  these  organs  invariably  present  sequential  lesions. 

In  conclusion,  we  repeat  Finny's*  deductions  from  a  num- 
ber of  carefully  studied  cases  of  heart-disease:  1.  That  too 
much  dependence  is  not  to  be  placed  on  the  presence  of  the 
physical  signs  of  mitral  regurgitation  as  evidence  of  organic 
disease.  2.  That  such  signs  may  be  due  to  purely  functional 
derangement  and  weakness  of  the  heart,  or  to  an  altered  con- 
dition of  the  blood.  3.  That  blood-murmurs  produced  in 
the  heart  and  large  vessels  may  be  louder  than  the  murmurs 
due  to  valvular  lesions.  4.  That  the  danger  of  valvular  dis- 
eases is  enormously  increased  by,  if  not  directly  due  to,  weak- 
ness of  the  cardiac  walls.  5.  That  increased  action  and  force 
of  the  ventricular  contraction  in  the  presence  of  valvular  dis- 
ease is  not  to  be  considered  a  disease,  but  rather  a  symptom  of 
disease,  and  is  directly  proportionate  to  the  amount  of  re- 
gurgitation or  obstruction.  6.  That  mitral  regurgitation  is 
not  to  be  considered  in  the  light  of  a  "safety-valve  function" 
in  cases  of  aortic  obstruction,  but  as  an  element  of  increased 
danger  to  life.  7.  That  lowering  treatment  of  the  heart's 
force  is  rarely,  if  ever,  required  in  disease  of  the  organ.  8. 
That  indications  for  treatment  in  diseases  of  the  heart  should 
be  sought  from  the  evidence  of  the  condition  of  the  muscle  of 
the  heart,  and  not  that  of  the  valves. 

Note. — It  is  to  be  understood  that  the  doses  suggested  are  for  an  indi- 
vidual of  about  the  age  of  fifteen  years.  In  graduating  the  dose  for  a 
younger  child  it  is  well  to  use  the  well-known  formula  of  adding  twelve 
to  the  age  and  dividing  by  the  age  of  the  patient;  for  example,  let  us 
suppose  that  the  dose  of  say  carbonate  of  ammonia  for  an  adult  is  five 
grains,  what  will  be  the  dose  for  a  child  ret.  three?  12 -{-8  =  15, —  ^  of 
the  ordinary  dose,  or,  reducing  the  fraction  t<>  its  lowest  denomination, 
£,  and  as  the  adult  dose  was  five  grains,  that  for  a  child  :et.  three  will  be 
one-fifth  as  much,  or  one  grain. 

*  Dublin  J.  Med.  Sci.,  Feb.,  1883. 
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CHAPTER   VIII. 

ANEURISM. 

Aneurism  and  atheroma  of  the  aorta. — For  many  years  the 
existence  of  this  condition  in  infants  and  young  children  was 
totally  denied;  however,  Roger,*  in  1863,  recorded  a  case  of 
aneurism  of  the  arch  of  the  aorta  in  a  girl  of  ten  years  of  age, 
and  Herveux  remarks  that  out  of  the  five  hundred  and  fifty- 
six  cases  of  aneurism  reported  by  Crisp,  five  alone  appeared  in 
individuals  of  several  days  up  to  twenty  years. 

Again,  of  ninety-eight  cases  of  aneurism,  but  one  was  found 
in  a  person  under  twenty  years  of  age. 

One  case  of  abdominal  aortic  aneurism  is  recorded  as  occur- 
ring in  a  child  aged  fourteen  years,f  and  Broca,  in  a  treatise 
on  aneurism,  relates  one  case  of  .aneurism  of  the  aorta  in  an 
infant  of  one  month.J 

A  case  is  reported  (Phaenomenow,  Arch,  fur  Gynse.,  1881) 
of  a  foetus  who  presented  an  aneurism  of  the  abdominal  aorta 
ten  centimetres  wide  and  eleven  centimetres  long.  It  was  situ- 
ated between  the  origin  of  the  renal  arteries  and  the  bifurca- 
tion of  the  iliacs.  Microscopic  examination  showed  its  walls 
to  be  composed  of  the  layers  of  the  arterial  coats. 

Sanne  (ibid.)  made  an  autopsy  in  a  child,  aged  thirteen  :  the 
arch  of  the  aorta  was  increased  in  size  and  very  atheromatous ; 
on  the  convex  superior  portion  (transverse  arch)  was  to  be  seen 

*  Bull,  de  la  Sue.  Med.  des  Hop.,  Paris,  1863,  p.  499. 

f  Bull.  Tberap.,  1835,  p.  393,  vol.  ix. 

X  Sanne,  Rev.  de  Med.  L'Enfance,  February,  1887;  also  Edinb.  Med. 
Jour.,  August,  1887,  p.  188;  also  Med.  and  Surg.  Reporter,  October  22, 
1887,  p.  549. 
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a  sacculated  aneurism  whose  orifice  of  communication  with  the 
aorta  was  partly  closed  by  cretaceous  deposits ;  the  aortic  valves 
were  insufficient,  stenotic,  and  atheromatous.  The  pericardium 
contained  several  ounces  of  serum,  and  the  left  ventricle  was 
hypertrophied.  The  same  author  has  seen  two  cases,  aged  re- 
spectively two  and  three  years,  with  marked  general  atheroma. 

Moutard-Martin*  contributes  the  clinical  and  post-mortem 
notes  of  a  child,  aged  two,  who  presented  chronic  aortitis,  with 
contraction  and  stenosis  of  the  aortic  valve,  hypertrophy  of 
the  heart,  chronic  pericarditis,  and  loud  murmur.  The  aorta 
was  two  or  three  centimetres  higher  in  the  chest  than  normal, 
and  was  very  atheromatous.  Norman  Mooref  exhibited  to  the 
London  Pathological  Society  a  specimen  of  aortic  aneurism 
taken  from  the  body  of  a  child  aged  five  years.  Sex  in  early 
life  does  not  bear  such  a  direct  relation  to  the  production  of 
aneurism  as  it  does  in  adults,  in  whom  the  disease  is  more  fre- 
quent in  males  than  in  females ;  this  is  to  be  accounted  for  in 
great  part  by  the  fact,  as  stated  by  Beneke,  that  the  blood- 
pressure  during  childhood  is  about  the  same  for  both  sexes, 
but  from  puberty  onward  it  is  greater  in  the  male.J 

Sufficient  cases  have  now  been  cited  to  show  that  aneurism 
and  atheroma  of  the  aorta  may  occur  at  any  period  from  foetal 
life  upwards,  nor  does  youth  protect  the  cerebral  circulation 
from  atheromatous  degeneration  and  aneurismal  dilatation,  as 
the  case  of  aneurism  of  the  middle  cerebral  artery  in  a  boy, 
aged  twelve,  recorded  by  West,  will  show : 

Boy  had  mitral  insufficiency.  At  eight  years  of  age  had 
had  scarlet  fever  and  dropsy,  afterwards  some  rheumatic 
joint-pains.  For  two  years  had  dyspnoea.  Four  days  after 
admission  to  hospital  was  suddenly  seized  with  headache  and 
vomiting;  shortly  afterwards  became  drowsy  and  had  several 
fits,  though  none  of  them  were  severe.  No  paralysis  was 
detected,  but  the  drowsiness  gradually  deepened  into  coma, 
and  the  boy  died  about  twenty-four  hours  after  the  commence- 
ment of  head-symptoms. 

Post-mortem. — All  the  loose  tissue  at  the  base  of  the  brain 

*  Bull.  Soc.  Anat.,  1875,  p.  775. 

f  Trans.  Path.  Boo.,  L882,  quoted  by  Shattuck,  Boston  Med.  and  Surg.  Journal, 
Sept.  22,   L887,  ]»•  :-'*<>. 
JNote.— Sec  Addenda,  Nos.  VIII.  and  IX. 
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was  distended  with  blood,  which  tracked  in  all  directions  up- 
ward towards  the  surface  of  the  brain,  and  downward  along 
the  medulla  and  cord,  and  on  both  surfaces  of  the  cerebellum. 
All  the  ventricles,  the  fourth  included,  were  filled  with  recent 
blood-clot.  The  source  of  the  hemorrhage  was  an  aneurism 
of  the  left  middle  cerebral,  of  the  size  of  a  small  pea,  about 
an  inch  from  its  origin.  The  walls  of  the  vessel  were  very 
atheromatous  and  brittle,  although  elsewhere  they  were  per- 
fectly healthy.  The  aneurism  had  contracted  dense  adhesions 
all  around,  and  had  ruptured  into  the  lip  of  the  descending 
cornu  of  the  left  lateral  ventricle.  The  blood  had  filled  both 
the  lateral  ventricles,  and  had  then  spread  by  the  transverse 
fissure  to  the  exterior  of  the  brain,  chiefly  along  the  base, 
around  the  crura  cerebri,  over  the  cerebellum,  and  round  the 
crura  cerebelli  to  the  fourth  ventricle.  There  was  no  evidence 
of  embolism  in  the  diseased  artery. 

The  pericardium  was  universally  adherent,  and  the  mitral 
valve  much  thickened  and  covered  with  numerous  recent  vege- 
tations.    The  other  organs  were  healthy. 

Osier*  records  an  aneurism  of  a  branch  of  the  anterior 
cerebral  in  a  boy  six  years  of  age,  being  one  of  the  youngest 
cases  on  record.  The  boy  was  brought  to  hospital  unconscious, 
with  feeble  pulse,  pale  face,  eyes  and  head  turned  to  the  right, 
and  left  hemiplegia ;  death  in  six  hours.  He  had  fallen  from 
a  hay-loft  three  weeks  before,  but  he  recovered  rapidly  from 
the  effects.  There  was  meningeal  hemorrhage  at  base  and 
in  the  longitudinal  fissure.  An  aneurismal  sac  was  found  im- 
bedded in  the  calloso-marginal  fissure  just  where  it  turns 
vertically  upwards.  The  rupture  was  on  the  meningeal  sur- 
face, but  hemorrhage  had  extended  into  contiguous  portions 
of  the  brain  ;  the  arteries  were  not  atheromatous,  presumably 
altogether  normal,  and  the  heart  was  healthy. 

The  symptoms,  physical  signs,  modes  of  termination,  and 
treatment  of  aneurism  in  the  child  are  precisely  similar  to 
those  in  an  adult,  and  it  would  be  superfluous  to  recapitulate 
here,  as  the  subject  is  so  fully  covered  in  the  various  standard 
text-books. 

*  Canada  Med.  and  Surg.  Journal,  1886.  This  case  is  referred  to  by 
Sachs,  Journal  of  Mental  and  Nervous  Diseases,  Aug.,  1887. 
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Care,  however,  must  be  exercised  in  the  diagnosis  of  aneur- 
ism, as  mistakes  are  by  no  means  uncommon.  Hare*  has  re- 
cently recorded  an  interesting  case  of  spurious  aneurism  of  the 
innominate  artery  in  a  young  girl  aged  seventeen.  In  this  case 
the  most  definite  signs  of  true  aneurism  were  present,  yet  the 
post-mortem  proved  the  entire  absence  of  any  lesion  of  the 
blood-vessel.  The  physical  signs  were  characteristic  and  sup- 
posed to  be  very  diagnostic,  as  several  expert  physical  diag- 
nosticians saw  the  case,  one  of  whom  lectured  upon  it  as  a 
text  of  aneurism  in  the  young.  The  vessel,  when  examined 
at  the  section,  seemed  to  be  a  little  relaxed,  and  somewhat 
more  elastic  than  normal.  The  aortic  valves  were  extensively 
diseased,  all  the  others  healthy ;  the  girl  was  weak,  anaemic, 
and  hysterical.  The  thyroid  gland,  during  the  early  develop- 
mental stages  of  exophthalmic  goitre,  presents  some  signs  which 
simulate  an  aneurism.  A  further  diagnosis  must  be  made  be- 
tween the  enlargement  of  a  tubular  peri-bronchitis  and  an 
aneurismal  dilatation — a  point  fully  elaborated  by  Eoger  (ibid.). 

HYPERTROPHY   AND   DILATATION. 

AVe  are  not  at  all  apt  to  confound  these  conditions,  but  it  is 
better  to  consider  them  together,  as  they  so  generally  exist  at 
one  and  the  same  time  in  a  given  case. 

Between  the  ages  of  three  and  eight  years  the  difference  in 
the  size  of  the  heart  is  marked.  Guersaut  states  that  the  left 
heart  is  the  larger,  in  the  proportion  of  one  to  three.  At  this 
early  period  more  work  is  required  of  the  left  side  in  order  to 
send  the  blood  actively  to  the  periphery  of  the  body ;  we  also 
note  the  fact  that  the  arteries  are  equal  in  size  with  the  veins, 
whereas  in  an  adult  the  veins  are  the  larger. 

Three  forms  of  hypertrophy  have  been  described,  as  simple 
hypertrophy,  eccentric  hypertrophy,  and  concentric  hypertro- 
phy ;  the  former  being  a  simple  increase  in  the  thickness  of  the 
muscular  wall,  the  second  an  hypertrophy  accompanied  by 
dilatation,  the  former  being  in  excess,  however;  the  third  is 
supposed  to  be  a  condition  of  hypertrophy  in  which  the  cavi- 
ties are  contracted. 

Hypertrophy  and  dilatation  is  somewhat  frequent  in  early 

*Med.  News,  Oct.  1,  1887,  p.  388. 
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life  as  a  consequence  of  the  various  lesions  of  the  valves  or 
pericardium ;  in  other  words,  the  same  disorders  which  bring 
about  hypertrophy  in  an  adult  will  also  set  the  process  on  foot 
in  a  child. 

Aortic  and  mitral  regurgitation  are  peculiarly  prone  to  give 
rise  to  a  dilated  hypertrophy,  as  the  cavity  or  cavities  are  re- 
ceiving two  streams  of  blood  under  increased  pressure.  Dila- 
tation is  often  established  by  the  many  pulmonary  affections 
of  early  life.  Rillet  and  Barthez  say  that  under  these  circum- 
stances we  are  much  more  apt  to  have  dilatation  than  hyper- 
trophy. Displacement  of  the  heart  from  a  pleuritic  effusion 
and  deformity  of  the  thorax  are  potent  causes  of  the  condition 
in  the  young.  Some  authorities  consider  that  permanent  en- 
largement or  a  hypertrophy  may  supersede  the  condition  of 
cardiac  degeneration  seen  in  systemic  fevers,  or  the  softening 
of  a  myocarditis,  which  was  secondary  to  peri-  or  endocarditic 
inflammation.  The  latter  is  well  illustrated  by  the  case  of  a 
child  eleven  years  old,  reported  by  Guersant,  who  was  at- 
tacked by  acute  rheumatism,  accompanied  by  hyperpyrexia, 
soon  developed  extreme  dyspnoea  and  marked  palpitation; 
pulse  irregular  and  intermittent;  extremities  cold  and  cedema- 
tous,  bulging  prsecordia,  excessive  action  of  the  heart ;  bruit 
at  apex  and  in  axilla. 

The  autopsy  revealed  a  right  pleural  effusion  with  false 
membrane,  an  adherent  pericardium,  and  an  enormous  cardiac 
hypertrophy.  Bamberger  also  reports  the  case  of  a  child  aged 
eleven,  with  acute  rheumatism  and  pericarditis,  in  which  the 
hypertrophy  was  well  marked,  and  arose  with  great  rapidity. 
A  definite  cause  of  hypertrophy  which  all  who  treat  the  young 
must  clearly  recognize  and  guard  against  is  repeated  violent 
effort  or  exercise  with  the  arms,  as  gymnastic  exercises,  rowing 
particularly.  This  change  in  the  cardiac  walls  is  brought 
about  in  two  ways.  An  important  factor  is  the  excessive  car- 
diac action  suddenly  produced ;  secondly,  the  constriction  of 
the  arteries  and  the  obstruction  to  the  circulation  caused  by 
the  rigid  muscles  crossing  the  arteries  and  opposing  the  passage 
of  blood. 

The  right  cavities  are  very  apt  to  be  affected  in  swimming 
or  running  contests  or  in  excessive  diving.     All  these  sports 
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are  becoming  a  part  of  the  regular  college  curriculum,  fortu- 
nately, however,  in  most  cases  under  the  direction  of  skilled 
instructors,  many  of  whom  are  at  the  same  time  physicians; 
nevertheless,  it  is  well  for  us,  in  those  families  who  are  under 
our  care,  to  from  time  to  time  inquire  into  the  condition  of  the 
circulatory  apparatus  of  the  young  student  who  is  ambitious 
to  place  his  college  colors  at  the  head  of  a  race.  In  young 
boys  hypertrophy  may  follow  the  smoker's  heart;  indeed,  the 
irregularity  produced  by  tobacco  may  lead  to  more  serious 
disease,  even  to  organic  murmurs  and  cardiac  failure.  The 
simple  hypertrophy  which  may  be  caused  by  the  strain  of 
excessive  exercise  tends  to  fatty  degeneration  of  the  cardiac 
fibres  when  the  habits  become  more  sedentary,  and  may  lead 
to  weakness,  which  evil  habits,  excessive  tobacco  indulgence, 
or  venereal  excesses  will  eventually  develop  into  dilatation, 
irregularity,  and  finally  organic  disease.  Dilatation  is  the  more 
apt  to  arise  early  in  those  cases  where  there  is  great  internal 
pressure  on  the  cardiac  walls  during  diastole,  or  wrhen  the 
obstruction  arises  suddenly.  Again,  dilatation  is  only  too 
apt  to  follow  an  exhausting  illness.  Dilatation  and  hyper- 
trophy seem  in  some  cases  to  more  or  less  depend  one  upon  the 
other,  therefore  the  rapidity  with  which  they  become  estab- 
lished depends  much  upon  the  cause.  Occasionally  in  com- 
pensatory hypertrophy  dilatation  is  salutary,  and  does  not 
allow  the  hypertrophy  to  become  excessive;  on  the  other 
hand,  in  some  instances  the  dilatation  rapidly  overcomes  the 
hypertrophy  and  the  case  speedily  terminates.  The  nervous 
energy  that  animates  the  heart  is  a  direct  aid  in  producing  a 
certain  degree  of  compensatory  hypertrophy,  and  when  it  is 
enervated  dilatation  and  loss  of  contractile  power  will  rapidly 
follow. 

Dilatation  is  only  too  apt  to  accompany  acute  or  chronic 
disorders  of  the  pulmonary  tissues,  the  right  heart  being  first 
affected,  but  eventually  both  sides  will  dilate;  dilatation  is 
produced  somewhat  suddenly  in  asphyxia  from  croup,  diph- 
theria, capillary  bronchitis,  pneumonia,  and  pertussis.  Gour- 
raud  also  notes  it  in  cases  of  disturbance  in  the  blood-making 
apparatus,  in  which  the  heart  and  nervous  system  are  supplied 
with  poor  and  ill-nourishing  blood. 
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Pitt*  lias  noted  that  at  puberty,  in  rapidly-growing  chil- 
dren, dilatation  of  the  heart  is  apt  to  arise  unless  great  care  is 
used  to  prevent  undue  circulatory  strain  at  this  time.  He 
points  out  that,  according  to  the  observations  of  Beneke,  the 
annual  increase  in  the  size  of  the  heart  between  seven  and 
fourteen  years  of  age  is  only  eight  per  cent.,  whilst  during  the 
development  of  puberty  the  increase  varies  between  eighty 
and  one  hundred  per  cent., — that  is,  the  heart  nearly  or  quite 
doubles  in  size  during  the  development  of  puberty.  When 
the  changes  of  puberty  are  accomplished  in  one  year  the  heart 
doubles  in  size  during  that  year ;  when  the  changes  are  spread 
over  two  years  the  annual  growth  is  fifty  per  cent. ;  when  over 
five  years,  twenty-two  per  cent. ;  so  that  in  each  case  the  same 
change — that  is,  doubling  of  the  size — takes  place.  The  im- 
portance of  these  changes  to  the  individual  may  be  inferred 
from  the  fact  that  the  heart  may  in  this  one  year  grow  three 
times  as  much  as  it  did  in  the  preceding  year,  but  when  such  a 
task  is  demanded  of  an  organ,  it  is  only  in  the  minority  that  it 
can  take  place  in  one  year  without  unfortunate  results.  Clinical 
experience  appears  to  show  that  the  great  demands  made  at  this 
time  on  the  heart  may  lead  to  slight  cardiac  dilatation  and  to  the 
lack  of  reserve  cardiac  energy  to  meet  emergencies  so  common 
at  this  age,  especially  in  those  who  have  grown  very  rapidly. 
The  symptoms  of  cardiac  weakness  are  usually  not  met  with  in 
those  in  whom  puberty  has  developed  rapidly,  but  in  children  in 
whom  it  is  retarded  or  is  still  incomplete.  Pitt  cites  the  case  of  a 
girl,  aged  sixteen,  who  had  grown  nearly  three  inches  during  the 
preceding  year,  and  was  the  average  height.  She  had  noticed 
for  some  time  previously  that  she  easily  became  short  of 
breath,  and  after  playing  tennis  suffered  from  severe  dyspnoea 
for  the  rest  of  the  day,  with  a  feeling  of  cardiac  discomfort 
sometimes  amounting  to  pain.  More  recently  she  had  suffered 
from  dyspnoea  at  night,  occasionally  so  severe  that  she  was 
unable  to  lie  down ;  also  from  palpitation,  languor,  or  partial 
syncope,  and  anaemia.  Menstruation  had  occurred  once  six 
months  previously,  and  was  then  only  scanty.  The  cardiac 
impulse  was  found  diffused  over  an  area  of  an  inch  and  a  half, 
extending  in  the  fifth  interspace  to  the  nipple-line.   There  was 

*  British  Medical  Journal,  November  27,  1886. 
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slight  epigastric  pulsation.  The  first  sound  at  the  apex  was 
prolonged,  the  second  over  the  pulmonary  area  accentuated, 
and  the  first  over  the  aortic  area  weaker  than  normal. 

Physical  signs  and  symptoms. — In  the  young  hypertrophy 
will  cause  a  yielding  and  bulging  of  the  prsecordia;  this  is 
very  marked  in  young  cases.  Schrotter  thinks  that  pericardial 
adhesions  are  always  associated  with  this  condition,  but  such 
does  not  seem  to  be  the  fact.  Dilatation  alone  does  not  cause 
bulging.  The  apex-beat  and  the  cardiac  impulse  is  much 
changed ;  hypertrophy  causes  a  downward  displacement  with 
a  marked  left  lateral  obliquity.  We  have  frequently  noted  the 
apical  impingement  in  the  seventh  interspace  at  the  anterior 
axillary  line ;  its  beat  was  forcible,  powerful,  and  well  de- 
fined. Dilatation  as  it  arises  will  increase  the  visible  cardiac 
movements  in  a  transverse  direction,  but  will  not  cause  them 
to  become  much,  if  any,  lower;  they  will  be  diffuse,  extensive, 
but  ill-defined ;  sometimes  they  are  undulatory,  irregular  in 
rhythm,  or  they  may  be  even  intermittent;  occasionally  under 
these  circumstances  the  cardiac  impulse  can  be  seen  but  not 
felt, — a  fact  first  recorded  by  Walshe, — at  other  times  it  is  not 
perceptible  at  all,  either  to  touch  or  sight.  These  alterations 
in  the  cardiac  action  depend  much,  of  course,  upon  the  relation 
of  hypertrophy  to  dilatation  ;  the  particular  part  of  the  heart 
involved  will  have  much  to  do  with  the  seat  and  character 
of  the  impulse.  Either  dilatation  or  hypertrophy  or  both  will 
cause  marked  and  constant  changes  in  the  area  of  cardiac  per- 
cussion-dulness.  Osier  records  the  case  of  a  young  man  under 
his  care  for  several  years  who  was  very  emotional  and  hypo- 
chondriacal, and  was  addicted  to  excessive  venery,  whose  left 
ventricle  became  strongly  hypertrophied  and  beat  without  the 
nipple-line.  We  have  already  recorded  cases  in  which  the 
hypertrophy  and  dilatation  were  enormous. 

Upon  auscultation,  when  the  valves  are  not  diseased,  hy- 
pertrophy will  present  a  prolonged  dull  first  sound ;  should 
dilatation  exist  the  sound  may  be  very  clear  and  sharp;  not 
infrequently  do  we  note  reduplication  of  the  sounds.  In  other 
cases  the  tintement  mUallique,  described  by  Bouillaud,  may  be 
heard;  this  sound  is  a  peculiar  clink,  which  must  bo  heard  to 
be  appreciated  :   it   is  impossible  to  represent  it  in  words  or 
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symbols.  The  second  sound  is  most  usually  clear  and  loud 
or  ringing. 

When  dilatation  becomes  excessive  the  first  sound  is  short, 
sharp,  and  valvular,  resembling  very  closely  the  second;  later 
it  becomes  very  weak;  reduplication  is  now,  perhaps,  more 
likely  to  occur,  and  murmurs  may  arise  from  simple  incom- 
petency of  the  valves,  produced  by  the  great  dilatation.  The 
pulse  in  hypertrophy  unassociated  with  valvular  lesions  is  full, 
regular,  strong,  and  of  high  tension  ;  its  rate  is  generally  about 
normal,  although  it  may  be  increased ;  as  dilatation  arises  the 
pulse  becomes  irregular  and  intermittent;  indeed,  these  con- 
stitute the  earliest  signs  of  cardiac  failure.  As  the  degeneration 
advances  the  pulse  becomes  quick,  small,  thready,  and  weak. 

The  prognosis  depends  much  upon  the  cause  and  the  rela- 
tion of  dilatation  to  the  hypertrophy. 

In  the  fevers  and  in  anaemia  temporary  dilatation  often 
arises,  but  passes  away  as  the  general  health  is  restored ;  but 
when  we  are  unable  to  reduce  the  dilatation  we  base  our  prog- 
nosis upon  its  degree.  Most  cases  of  dilated  hypertrophy  are 
accompanied  or  caused  by  valvular  disease.  If  the  compen- 
sation is  maintained,  but  few  or  any  symptoms  are  presented. 
However,  should  the  compensation  fail,  and  our  measures  for 
its  re-establishment  be  futile,  the  case  at  once  assumes  a  serious 
aspect.  In  hypertrophy  unassociated  with  dilatation  the  prog- 
nosis also  depends  much  upon  its  cause.  For  example,  the 
hypertrophy  of  acute  Bright's  disease  is  very  apt  to  disappear 
with  the  subsidence  of  the  primary  disease;  but  should  it  be 
associated  with  irremediable  disease,  as  chronic  valve-disease, 
the  prognosis  presents  an  entirely  different  outlook,  as  here  the 
welfare  of  the  individual  depends  largely  upon  the  ability  of 
the  cardiac  muscle  to  maintain  a  sufficient  degree  of  hyper- 
trophy to  compensate  for  the  valvular  leak,  or  obstruction,  as 
the  case  may  be.  Under  these  circumstances  a  careful  con- 
sideration of  the  general  and  local  nutrition  of  our  case  be- 
comes important.  Another  important  factor  is  the  seat  of 
the  valve-disease,  as  mitral  stenosis*  and  regurgitation  have  a 

*  Osier  believes  that  mitral  stenosis,  like  the  regurgitant  murmur  at 
the  same  valve,  may  exist  for  many  years  without  exciting  symptoms  of 
heart-disease. 
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fair  prognosis  in  relation  to  longevity.  Such  is  also  the  case 
in  aortic  stenosis.  Cases  of  aortic  insufficiency  do  not  allow 
perfect  filling  of  the  coronary  arteries.  Hence  they  do  not 
favor  hypertrophy,  consequently  their  chance  of  establishing 
a  compensatory  hypertrophy  is  poor  at  best. 

A  dangerous  form  of  hypertrophy  is  that  which  is  attend- 
ant upon  general  arterial  degeneration,  on  account  of  its  lia- 
bility to  produce  rupture,  as  illustrated  in  the  case  we  men- 
tioned when  considering  aneurism. 

Treatment:  hypertrophy. — Here  the  treatment  is,  as  a 
rule,  to  maintain  an  hypertrophy  which  shall  just  be  suf- 
ficient, and  no  more,  for  the  extra  work  which  the  heart  has 
to  do.  As  in  organic  disease,  while  we  are  unable  to  remove 
the  root  of  the  trouble,  still  we  can  by  extreme  care  and  the 
intelligent  co-operation  of  our  patient  or  their  parents  main- 
tain that  nice  balance  which,  while  the  hypertrophy  is  suffi- 
cient, still  it  is  not  excessive ;  and,  on  the  other  hand,  we  are 
able  to  prevent  the  occurrence  of  dilatation,  which,  as  we  have 
already  learned,  is  an  untoward  event  for  whose  appearance 
we  must  be  ever  on  the  watch. 

In  hypertrophy  the  diet,  exercise,  and  habits  are  to  be 
carefully  regulated.  Those  little  patients  who  present  arterial 
lesions  also,  together  with  renal  disorder  and  high  tension,  must 
particularly  be  guarded  against  the  danger  of  rupture  of  the 
vessels.  Cardiac  irregularity  and  unduly  forcible  contraction 
can  often  be  met  by  rest  and  the  administration  in  the  latter 
instance  of  cardiac  sedatives,  as  aconite  or  veratrum,  and  in 
the  former  by  small  "steadying''  doses  of  digitalis. 

As  we  have  already  stated,  boys,  as  they  grow  older,  must 
be  made  to  understand  the  danger  of  over-exertion,  the  use  or 
abuse  of  tobacco  and  alcohol,  or  of  sexual  excesses. 

Dilatation. — The  treatment  of  this  condition  has  been  some- 
what elaborately  alluded  to  when  treating  valvular  heart-dis- 
ease, as  the  treatment  of  dilatation  is  practically  that  which  is 
applicable  to  chronic  valve-disease. 

As  the  symptoms  arise,  the  work  of  the  heart  must  at  once 
be  reduced  by  enjoining  absolute  rest,  as,  for  instance,  in  the 
dilatation  of  puberty  referred  to  by  Pitt  (ibid.)  the  child  was 
ordered  rest  in  the  recumbent  position,  which,  in  connection 
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with  a  regulated  diet,  arsenic,  and  iron,  was  sufficient  to  com- 
pletely restore  the  heart  to  its  normal  condition. 

Rest,  in  the  majority  of  the  cases  of  heart-failure  in  its  early 
stages,  is  nothing  more  nor  less  than  a  specific,  notwithstand- 
ing Oertel's*  opinion  that  exercise,  especially  climbing,  forms 
an  important  element  in  the  treatment,  as  he  considers  that 
severe  exercise  stimulates  the  heart-muscle  and  favors  the 
restoration  of  hypertrophy.  Osier  considers  his  suggestion  of 
a  reduction  in  the  amount  of  liquids  ingested  as  a  happy 
method  of  reducing  the  volume  of  blood  to  be  circulated  by 
the  heart. 

Digitalis  becomes  a  true  heart-food  in  these  cases ;  by  its 
exhibition  we  render  the  irregular,  wavy,  feeble,  and  frequent 
contractions  regular,  slower,  and  stronger,  at  the  same  time  the 
overloaded,  embarrassed  circulation  is  markedly  relieved.  The 
medicinal  substitutes  for  digitalis  were  considered  in  the  last 
chapter. 

In  the  final  asystolism  which  will  eventually  arise,  our 
sheet-anchor — digitalis — seems  to  have  lost  its  most  desired 
action,  and  we  will  be  obliged  to  resort  to  alcoholic  stimula- 
tion, together  with  hypodermic  medication  of  rapid  diffusible 
stimulants,  as  ether,  carbonate  of  ammonia,  or  brandy. 

ATROPHY   OF   THE    HEART. 

Cardiac  atrophy  occurs  either  congenitally  or  as  an  acquired 
affection;  this  condition  was  formerly  termed  phthisis  of  the 
heart.  The  heart  is  most  usually  decreased  both  in  size  and 
weight ;  in  many  of  the  degenerations  of  the  heart-muscle  there 
is  localized  atrophy  of  the  fibres. 

Congenital  atrophy  is  almost  entirely  confined  to  the  female 
sex,  and  is  associated  with  anomalies  or  defective  development 
of  the  arteries  and  the  sexual  organs. 

Yirchowhas  called  attention  to  this  condition  of  cardiac  and 
circulatory  atrophy  in  cases  of  chlorosis,  Gowersf  mentions  a 
case  seen  by  Allen  Burns,  in  which  an  adult  presented  a  heart 
corresponding  in  size  to  that  of  a  child  of  six  or  seven  years. 

*  Zicm.  Ilandbuch  der  Allgemeine  Therapie,  Bd.  iv.  ;  Osier,  American 
System  of  Med.,  p.  035. 
f  Osier,  ibid. 
11 
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Paul  describes  an  atrophic  sclerotic  myocarditis  which  he 
states  may  occur  during  intra-uterine  life.  Phthisis  seems  to 
cause  a  marked  and  persistent  atrophy  of  the  heart.  Quain 
has  shown  that  in  54.4  per  cent,  cases  of  phthisis  the  heart  is 
below  the  normal  size  in  regard  to  weight ;  typhoid  fever,  ma- 
rasmus, and  diseases  of  a  subacute  character  may  lead  to  wast- 
ing of  the  heart.  Locally,  pressure  by  pericardial  adhesions, 
by  mediastinal  growths  or  deformities,  and  interference  with 
the  circulation  in  the  coronary  arteries  may  cause  atrophy. 

Post-mortem  examination  in  simple  atrophy  presents  a  gen- 
eral diminution  in  size  and  weight ;  in  local  atrophy  one  or 
more  of  the  cavities  or  portions  of  the  walls  of  the  heart 
may  be  found  below  the  ordinary  standard.  The  atrophied 
heart  may  be  normal  in  color,  or  it  may  be  very  pale ;  it  has 
been  noted  of  a  deep  reddish-brown.  The  pericardium  pre- 
sents a  somewhat  peculiar  appearance,  which  Laennec  has 
aptly  styled  a  "  withered-apple"  aspect ;  it  is  due  to  the  fact 
that  the  pericardium,  not  shrinking  with  the  heart,  presents  a 
puckered,  opaque,  and  cedematous  appearance ;  the  coronary 
arteries  become  prominent  and  tortuous  for  the  same  reasons. 
An  important  fact  to  remember  in  making  these  post-mortem 
examinations  is  that  the  acquired  variety  of  atrophy  alone  pre- 
sents the  appearances  just  described;  they  are  never  seen  in 
the  congenital  forms. 

Symptoms. — These  are  not  at  all  diagnostic;  they  are  simply 
those  that  of  necessity  arise  from  diminished  power  of  the 
heart;  the  sounds  are  feeble,  the  pulse  is  weak,  and  anaemia 
or  chlorosis  is  generally  present. 

Diagnosis. — Atrophy  of  the  heart  is  rarely  diagnosed  during 
the  patient's  life. 

The  treatment  consists  in  combating  the  primary  disease 
which  has  caused  the  atrophy. 


CHAPTER  IX. 

CARDIAC   NEUROSES. 

FUNCTIONAL  disorders  of  the  heart's  action,  irrespective  of 
inflammation  or  structural  lesion  of  any  kind  whatever,  con- 
stitute a  frequent  and  an  important  class  of  cardiac  diseases  in 
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the  growing  child ;  they  are  usually  paroxysmal  iu  their  mani- 
festation, and  may  or  may  not  be  accompanied  by  pain. 

Palpitation. — A  violent  or  tumultuous  action  of  the  heart 
is  a  personal  experience  through  which  most  of  us  have  passed, 
excited  by  some  intense  mental  emotion ;  we,  however,  have 
observed  persons  in  whom  the  cardiac  equilibrium  could  not 
be  disarranged  no  matter  what  the  provocation,  either  mental 
or  physical.  In  these  cases  it  has  seemed  to  us  that  the  heart 
possessed  a  peculiar  organization,  which  maintained  its  rhythm 
under  all  and  every  condition ;  the  pneumogastrics  and  the 
sympathetic  ganglia  in  these  individuals  appear  to  be  per- 
fectly phlegmatic  or  callous,  if  we  may  so  apply  the  term. 
Some  children  are  undoubtedly  endowed  with  pneumogastric 
and  sympathetic  nerves  that  are  slow  to  carry  impulses  to  the 
circulatory  apparatus,  while  others  have  neurotic  fibres  which 
are  always  alert  and  active,  responding  but  too  readily  to  the 
slightest  irritation.  Da  Costa  has  most  happily  expressed 
these  thoughts  in  a  terse  manner  by  the  term  "  irritable  heart/' 
which  is  peculiarly  apt.  This  condition  is  met  with  under 
many  diverse  circumstances  and  conditions,  and  presents  all 
degrees  of  severity,  from  the  mildest  disorder,  often  described 
by  the  patient  as  a  "  fluttering,"  to  a  most  severe  functional 
disorder  accompanied  by  a  fear  of  impending  death. 

Irritable  heart  in  the  young  is  generally  a  concomitant  of 
neurasthenia,  over-exertion,  sexual  excesses,  and  the  abuse  of 
certain  articles,  as  tobacco,  tea,  coffee,  or  alcohol, — the  so-called 
toxic  cases.  It  is  also  seen  in  some  anaemic  and  leuksemic 
cases  and  in  malarial  poisoning.  The  immediate  cause  is,  of 
course,  an  undue  excitability  of  the  muscular  wall  of  the  heart, 
in  all  probability  brought  about  by  derangements  in  the  cardiac 
ganglia,  the  vagus,  and  in  the  filaments  of  the  ganglia  of  the 
great  sympathetic,  which  are  distributed  to  the  heart.  This 
condition  is  what  is  described  by  the  parents  as  a  nervous 
and  excitable  temperament  in  their  child ;  Thomas  Shapter 
considers  early  age  a  direct  predisposing  factor  to  this  con- 
dition. 

The  irritable  heart  from  over-exertion  is  met  with  in  young 
lads  who  are  gymnasts,  runners,  jumpers,  etc. ;  the  disorder  is 
here  sometimes  styled  heart-shock  when  due  to  a  single  great 
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and  continued  effort;  in  all  probability,  as  Osier*  states,  there 
has  been  an  acute  dilatation  caused  by  the  sudden  strain,  and 
the  heart  possibly  never  returns  to  its  normal  condition.  The 
other  form  induced  by  continued  over-exertion  is  the  condi- 
tion to  which  Da  Costa  first  called  attention  as  met  with  in 
young  soldiers  during  the  war  of  the  Rebellion,  and  now  fre- 
quently seen  in  civil  life  in  young  persons  exposed  to  occu- 
pations requiring  strength  beyond  their  years;  some  authori- 
ties have  styled  this  form  of  palpitation  as  idiopathic  dilated 
hypertrophy ;  Osier  is  of  the  opinion  that  syphilis  may  enter 
into  its  causation. 

A  fruitful  source  of  palpitation  or  irritable  heart  in  young 
boys  is  masturbation,  or  in  older  individuals  excessive  coitus; 
in  many  instances  in  which  we  have  been  consulted  the  cardiac 
symptoms  speedily  disappear,  without  other  active  treatment, 
when  the  youth  was  shown  the  moral  and  physical  dangers  of 
his  habits. 

Tobacco  must  often  be  considered  when  seeking  the  etiology 
of  cases  that  desire  our  opinion. 

James  G.,  aged  sixteen,  presented  himself  at  our  service  in 
the  University  Hospital ;  the  boy  worked  in  a  cigar-manufac- 
tory,! and  stated  that  he  habitually  smoked  eight  to  ten  strong 
cigars  a  day,  and  desired  our  advice  in  regard  to  the  condition 
of  his  heart.  Examination  showed  a  somewhat  pale,  anaemic 
boy,  with  an  anxious  expression,  some  dyspnoea,  which  he 
stated  was  greatly  increased  by  exercise,  marked  palpitation, 
considerable  cardiac  distress  or  pain.  The  heart  was  acting 
at  the  rate  of  one  hundred  and  eighty  beats  per  minute,  was 
very  irregular,  sometimes  intermittent,  but  did  not  present  any 

*  Toronto  Med.  Soc  ,  April  14,  1887. 

f  The  examination  of  one  thousand  workers  in  tobacco  compared  with 
a  series  of  control  experiments  on  animals  resulted  in  finding  among  the 
workers  dilatation  of  the  pupils,  cardiac  neurosis,  exaggerated  tendon 
and  vasomotor  reflexes,  trembling  hands,  dyspnoea.  Headache,  gastral- 
gia,  and  nervous  cough  were  also  present.  The  respiratory  organs  were 
most  frequently  attacked  after  the  nervous  system.  The  same  symptoms 
were  produced  by  injecting  one-fortieth  to  one-tenth  drop  of  nicotine  in 
rabbits,  one-twentieth  to  one-third  in  dogs,  and  keeping  them  also  in  a 
tobacco-impregnated  atmosphere.  (Bull.  G6n.de  Therap.,  July  15,  1887; 
Med.  News,  Oct.  8,  1887.) 
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evidences  of  increase  in  size  either  by  dilatation  or  hypertrophy, 
— usually  these  cases  present  some  slight  enlargement.  The 
patient  was  unable  to  assume  the  recumbent  position  but  for  a 
few  minutes,  was  totally  unable  to  lie  upon  the  left  side,  for  as 
soon  as  he  assumed  a  left  lateral  decubitus  a  severe  attack  of 
angina  would  arise.  This  pain  in  many  cases  is  very  charac- 
teristic of  the  toxic  action  of  tobacco  upon  the  heart;  we 
have  notes  of  many  cases  in  the  young  in  which  it  was  always 
present. 

The  pulse  in  irritable  heart  may  be  extremely  irregular, 
varying  from  75  or  80  to  150  or  200,  depending  much  upon 
the  patient's  environment  either  before  or  during  our  exami- 
nation ;  position  will  exert  a  decided  influence  upon  the  rate, 
usually  slower  when  the  patient  is  recumbent. 

A  peculiar  flushing  or  lividity  of  the  cutaneous  surface,  due 
to  vaso-motor  change  or  innervation,  is  sometimes  noted. 

Graves's  disease  and  tachycardia,  with  pulsation  at  the  rate 
of  180  to  200,  are  considered  by  Osier  as  forms  of  irritable 
heart. 

Treatment — The  removal  of  the  cause  is  absolutely  neces- 
sary to  attain  success ;  this,  with  perfect  rest,  preferably  in  the 
recumbent  position,  will  often  suffice  to  obtain  a  cure.  In 
treating  chronic  tobacco-poisoning,  in  addition  to  the  essential 
point  of  total  abstinence,  which,  unfortunately,  often  cannot 
be  obtained,  Favarger*  aptly  advises  that  smoking  be  never 
indulged  in  on  an  empty  stomach.  Inasmuch  as  nicotine  has 
been  found  in  the  perspiration  and  urine,  he  considers  it  not 
unreasonable  that  means  to  promote  its  elimination  be  used  in 
treatment,  such  as  packs,  diuretics,  and  diaphoretics.  Gal- 
vanism has  been  used  by  some  authorities  in  cases  of  tobacco - 
heart  with  marked  benefit ;  we  have  in  a  recent  case  obtained 
happy  results  from  trinitrin,  one  one-hundredth-grain  doses, 
increasing  to  full  physiological  tolerance,  together  with  a  regu- 
lated diet  and  absolute  rest. 

Palpitation,  independent  of  the  toxic  causes,  may  often  be 
relieved  by  bromide  of  potassium,  or,  in  weak  individuals,  the 
bromide  of  sodium;  strychnia  is  peculiarly  efficacious  in  many 

*Therap.  Gaz.,  Oct.  15,  1887,  p.  G89. 
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instances;  ammonia  in  other  patients  produces  speedy  relief ; 
arsenic  and  cod-liver  oil  will  often  fulfil  special  indications. 
It  has  been  our  practice  for  some  time  to  eover  the  praecordia 
with  a  freshly-made  belladonna-plaster. 

The  digestion  must  receive  especial  care.  We  have  all  met 
with  cases  in  which  starchy  or  saccharine  foods  in  stomachs 
unable  to  digest  them  have  caused  distressing  and  alarming 
symptoms  by  over-distending  the  stomach,  thus  affecting  the 
heart  both  by  a  direct  mechanical  obstruction  and  by  a  reflex  irri- 
tation. In  those  cases  of  cardiac  irritability  which  are  gastric 
in  origin,  small  doses  of  carbolic  acid  and  soda  will  often  prove 
of  inestimable  benefit.  Patients  of  a  gouty  or  rheumatic 
diathesis  are  particularly  liable  to  have  irritable  or  irregular 
cardiac  action,  which  will  be  markedly  increased  by  errors  in 
diet,  especially  the  exhibition  of  alcohol. 

Prompt  relief  must  often  be  obtained  for  the  more  severe 
forms  of  palpitation ;  we  generally  select  for  this  purpose  the 
antispasmodics,  opium,  ether,  or  well-diluted  alcohol,  or  Hoff- 
mann's anodyne.  The  German  writers  recommend  the  appli- 
cation of  ice  to  the  praecordia,  which  may  be  accomplished 
either  by  an  ice-bag  or  by  means  of  Littre's  tubes.  Flint  has 
arrested  a  paroxysm  by  mechanical  means,  as  pressure  upon 
the  abdomen,  holding  the  breath  after  a  deep  inspiration,  and 
compression  of  the  vagus  and  sympathetic  nerves  in  the  neck. 

Clemens*  agrees  with  Stokes  and  Oertel  in  recommending 
enforced  exercise  for  the  so-called  nervous  palpitation. 

Infrequency  of  the  hearfs  action. — Cases  of  diminished 
frequency  are  recorded  in  which  the  individual  presented  a 
normal  pulse-rate  of  60,  40,  and,  under  certain  conditions, 
as  low  as  32  per  minute ;  these  are  congenital  peculiarities 
of  the  circulation.  With  the  acquired  variety  in  later  life, 
a  not  infrequent  condition,  we  have  in  this  treatise  nothing  to 
do.  Children  with  infrequent  heart's  action  are  apt  to  present 
some  form  of  cerebral  disturbance;  these  may  be  of  the  nature 
of  epileptiform  seizures  or  great  mental  excitability. 

Flint  calls  attention  to  a  curious  form  of  functional  disorder 
which  would  lead  to  the  error  of  inferring  infrequency  of  the 

*  All.  Med.  Central  Zeitung,  Sept.  10,  1887. 
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heart's  action  from  the  pulse  alone.  This  condition  is  charac- 
terized by  the  regular  alternation  of  a  ventricular  systole, 
giving  rise  to  a  radial  pulse,  with  one  too  feeble  to  be  appreci- 
ated at  the  wrist.  For  example,  Flint  assumes  the  number 
of  the  ventricular  systoles  to  be  70  per  minute ;  in  such  a 
case  the  radial  pulse  would  be  35  per  minute.  He  has  met 
with  several  cases  of  this  disorder ;  the  carotid  pulse,  however, 
accurately  represents  the  heart's  systole, — so  that  with  auscul- 
tation we  would  note  four  sounds  to  each  radial  pulse.  In 
this  wise  we  may  fall  into  the  mistake  of  considering  the  case 
as  one  of  reduplication  of  both  the  first  and  second  sound. 
We  have  not  as  yet  met  such  a  case  in  young  children,  but 
have  noted  them  in  patients  of  eighteen  years  or  over. 

REDUPLICATION    OR   DOUBLING   OF    THE    HEART-SOUNDS. 

Reduplication  of  the  first  or  ventricular  sound  may  be 
heard  in  a  perfectly  healthy  individual ;  it  is,  however,  under 
these  circumstances  not  constant,  heard  to-day  and  inaudible 
to-morrow. 

It  is  also  noticed  in  connection  with  heart-disease,  though 
here,  again,  it  may  not  be  constant.  Doubling  of  the  second 
sound — arterial  sound — is  met  with  as  the  next  most  frequent 
abnormality  of  this  kind. 

Various  explanations  have  been  advanced  in  explanation  of 
reduplicated  sounds ;  some  considering,  as  Da  Costa  does,  that 
they  are  caused  by  an  arrest  of  synchronous  action  in  the  right 
and  left  hearts ;  others  that  it  originates  in  non-synchronous 
tension  of  the  individual  segments  of  the  auriculo- ventricular 
valves. 

That  the  former  explanation  in  some  cases  is  the  correct  one 
we  are  able  to  testify  from  clinical  observation,  as  in  a  few 
instances  in  children,  with  their  thoracic  walls,  we  have  been 
enabled  to  note  a  double  impulse  accompanying  each  systole. 
Bamberger,  Ley  den,  and  Skoda  give  similar  testimony;  also 
endorsed  by  Malbrane,  Gerhardt,  Freidrich,  Rosenstein,  and 
Roy.  One  of  our  cases  was  far  advanced  in  the  sequential 
lesions  of  mitral  insufficiency.  It  is  interesting  to  note  the 
fact  that  with  the  abnormal  beat  there  is  no  pulsation  in  the 
arteries.     Paul  endeavors   to   explain   the   non-simultaneous 
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action  of  the  ventricles  by  stating  that  when  the  mitral  valve 
is  markedly  incompetent,  the  overfilled  right  ventricle  is  un- 
able to  empty  itself  completely  daring  the  systole,  and  the  next 
instant,  during  the  diastole,  is  again  distended  with  blood,  and 
so  excited  to  renewed  contraction  ;  on  the  other  hand,  he  states 
that  the  left  ventricle  takes  no  part  in  this  second  or  abnormal 
contraction  of  the  right  heart, — that  is,  at  least  none  that  is 
appreciable  to  our  hearing  or  our  sense  of  touch. 

Stearn,*  however,  takes  exception  to  the  statement  that  both 
ventricles  act  simultaneously  with  the  first  of  the  double 
sounds,  while  the  right  acts  alone  with  the  second ;  he  states 
that  neither  anatomical  structure  nor  nervous  supply  will 
allow  such  a  theory  to  be  accepted,  citing  against  it  also  the 
fact  that  there  is  no  hemi-systole  in  the  dying  heart. 

Further,  in  one  of  his  cases  there  was  a  pulsation  with  each 
of  the  systolic  sounds  in  the  carotid  artery,  although  there 
was  none  in  the  radial,  and  he  is  therefore  obliged  to  conclude 
with  Bozzolo  that  there  are  two  complete  systoles,  one  follow- 
ing the  other  very  rapidly,  as  the  cause  of  the  phenomena. 
He  explains  the  absence  of  the  radial  pulsation  with  the 
second  beat  by  the  fact  that  systole  recurs  so  rapidly  that  there 
is  no  time  for  the  left  ventricle  to  refill,  this  being  the  more 
difficult  as  there  was  in  his  two  cases — which  he  believes  to  be 
always  present  in  such — tricuspid  regurgitation ;  this  would 
still  further  diminish  the  quantity  of  blood  going  to  the  left 
side,  while  the  systemic  veins  and  right  auricle  would  be 
surcharged  and  ready  to  pour  their  contents  into  the  right 
ventricle.  A  further  point  militating  against  the  statement 
that  reduplication  of  the  first  sound  is  due  to  a  want  of  simul- 
taneous contraction  of  the  ventricles,  is  the  fact  that  the 
second  arterial  sound  is  not  also  doubled,  for  if  the  ventricles 
do  not  act  together,  the  diastolic  closure  of  the  semilunar  valves 
— aortic  and  pulmonary — should  also  be  non-synchronous. 

A  rare  form  of  reduplication  is  that  in  which  the  first 
Bound  is  split  into  three  parts, the  trommelschlag,  or  drum-beat, 
of  the  Germans. 

*  Deutschcs  Arch,  fur  Klinische  Med.,  October  15,  1884;  also  Edin- 
burgh Medical  Journal,  December,  1884. 
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Potain  has  reported  in  cases  of  cardiac  hypertrophy  de- 
pendent upon  "granular  atrophy  of  the  kidneys"  a  variety  of 
reduplication  of  the  first  sound  which  he  has  designated  bruit 
de  galop,  in  which  besides  the  normal  sounds  an  additional 
sound  preceding  the  first  was  noted ;  this  was  considered  to  be 
due  to  contraction  of  the  hypertrophied  auricles.* 

As  we  have  already  stated,  reduplication  of  the  first  sound 
may  occur  entirely  independent  of  any  appreciable  disease,  so 
also  may  we  meet  reduplication  of  the  second  sound;  most 
usually,  however,  it  is  an  evidence  of  some  cardiac  disorder. 
Its  cause  seems  to  be  alone  want  of  synchronous  closure  of  the 
aortic  and  pulmonary  valves,  consequently  the  two  sounds  do 
not  correspond  with  each  other.  It  seems  possible  to  us,  how- 
ever, that  the  tension  of  the  leaflets  might  occur  in  two  separate 
and  distinct  movements,  and  thus  occasion  division  of  the  second 
sound.  We  have  met  cases  in  which  the  division  occurred  over 
but  one  of  the  arterial  orifices,  most  usually  the  aortic,  which 
we  are  totally  unable  to  explain  except  upon  this  hypothesis. 
We  have  the  notes  of  two  cases  in  which  reduplication  of  the 
second  sound  was  associated  with  organic  mitral  disease;  we 
have  also  been  enabled  to  verify  its  association  with  adherent 
pericardium,  a  condition  that  is  met  with  even  in  the  very 
young,  as  Behierf  noted  an  infant  of  eleven  months  with  an 
adherent  pericardium,  the  result  of  chronic  pericarditis. 

ANGINA    PECTORIS. 

This  name,  like  many  others  in  medicine,  was  first  used  to 
designate  a  group  of  symptoms,  but  has  now  crept  into  our 
nomenclature  as  the  title  of  a  disease. 

Angina  pectoris  may  be  considered  a  paroxysmal  neuralgia, 
having  its  maximum  intensity  in  or  about  the  pra3cordia, 
from  there  extending  upwards  to  the  left  shoulder  and  down 
the  arm  to  the  tips  of  the  fingers.  This,  however,  is  not  the 
invariable  course  of  the  pain :  a  young  girl  under  our  care 

*  Those  who  desire  to  pursue  this  subject  further  are  referred  to  a  recent 
article  by  Cuffer  and  Barbillion,  in  the  Gaz.  des  Hop.,  No.  36,  March 
24,  1887,  p.  284. 

f  J.  M.  Da  Costa,  Amer.  System  Med.,  vol.  iii.  p.  78G ;  from  Constan- 
ts Paul,  Mai.  du  Cceur,  Paris,  1883. 
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in  the  right  shoulder  and  arm,  and 
other  cases  have  been  recorded  in  which  the  pain  extended 

These  paroxismal  attacks  are  almost  always  accompanied 
by  a  fear  of  impending  death, — a  fear  which  we  le  to 

testify  is  sometimes  most  unfortunately  realized  in  those  cases 
who  pugcnl  an  angina  as  secondary  to  organic  disease  of  the 
heart  or  larger  vessels ;  in  its  severe  form  it  is  perhaps  the 
pain  that  we  will  be  called  upon  to  allay ; 
with  this  intense  suffering  is  the  sensation  that 
death  is  about  to  take  place;  a  choking  sensation,  together 
with  restrained  respiration,  and  disturbed  circulation  all  add 
v.  '■/-.  :-:-:.;%   :.,:.'--. 

Sometimes  we  have  noted  decreased  action  of  the  pulse  at 
other  times  in  the  same  patient,  or  in  different  patients  we 
have  noted  marked  increase  in  the  pulse-rate ;  the  hea: 
is  also  irregular  and  occasionally  intermittent ;   arterial 
sion  is  generally  increased  at  first,  but  diminished  later  in  the 
attack ;  the  face  is  most  frequently  pallid.  nr  cases, 

however,  had  great  lividity  of  the  face  throughout  the  attack ; 
the  expression  is  one  of  extreme  anxiety,  after  wards 
haggard  or  depressed.    The  cutaneous  surfaces 
usually  bedewed  with  perspiration;  the 
eolation  will  depend  much  upon  the  degree  and  charact 
the  coexisting  organic  heart-disease,  if  it  i- 
with  the  functional  disturbance  excited  roxysm. 

Angina  pectoris  is  prover.  art; 

also,  as  Flint  tells  us,  with  obstruction 
ries.    The  paroxysms  are  apt  to  arise  suddenly  and  d  i  n ppear  i n 
a  similar  manner. 

urine;  their  duration  is  but  a  hey 

may  be  protracted  in?  es;  their  be  most 

intense,  or,  on  the  other  hand,  the 

with  but  a  momentary  ben  and  but  jrb- 

ance  of  the  circulatior.  it  a  pass- 

our  eases  would  be  awaken'  ither 
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by  swallowing  a  large  bolus  of  food.  As  the  cases  progress  the 
attacks  appear  to  arise  without  any  exciting  cause ;  the  inter- 
vals between  the  attacks  may  be  long  or  short,  some  cases  not 
having  more  than  one  a  year,  others  one  every  month  or  so. 

There  is  little  difficulty  in  making  the  diagnosis  if  the  case 
is  at  all  carefully  observed.  Mistakes  have  arisen  in  the  dif- 
ferential diagnosis  between  this  disease  and  gastralgia  or  inter- 
costal neuralgia. 

Many  attempts  have  been  made  to  explain  the  pathology  of 
this  affection.  We  agree  with  Flint  that  most  cases  are  due 
to  ischsemia  of  the  heart:  the  nerves  concerned  in  the  excruci- 
ating pain  are  probably  the  sensory  fibres  of  the  pneumogas- 
trics.  Their  connection  with  the  brachial  plexus  causes  the 
pain  to  radiate  down  the  arm.  Flint,  in  endeavoring  to  ex- 
plain the  occurrence  of  pain  in  parts  which  have  no  direct 
connection  with  the  cardiac  nerves,  states  that  a  centripetal  in- 
fluence conveyed  to  the  nervous  centres  may  occasion  pain 
referable  to  different  situations. 

When  angina  pectoris  arises  as  a  purely  functional  cardiac 
neurosis  unassociated  with  organic  disease,  the  pathology  and 
indeed  the  etiology  are  difficult  of  interpretation  ;  fortunately, 
however,  these  cases  are  rare.  Some  authorities  have  consid- 
ered tobacco,  gout,  hysteria,  and  exposure  to  cold  as  etio- 
logical factors. 

Age. — We  have  never  met  a  case  of  angina  pectoris  in  a 
patient  under  seventeen  years ;  most  cases  occur  after  middle 
life,  and  principally  in  men. 

Prognosis. — A  patient  the  subject  of  this  disease  must  be 
considered  as  subject  to  sudden  death  during  any  paroxysm; 
the  fact  that  previous  paroxysms  have  been  mild  is  no  assur- 
ance that  a  severe  and  fatal  attack  may  not  arise  at  any  time ; 
on  the  other  hand,  the  attacks  may  recur  for  years  and  the 
patient  ultimately  succumb  to  another  disease.  A  single  par- 
oxysm may  alone  occur,  with  possibly  a  return  after  many 
years,  or  perhaps  without  recurrence  at  all. 

A  most  important  factor  in  the  prognosis  is  the  existence  of 
organic  heart-disease  ;  recovery  is,  of  course,  out  of  the  question 
under  these  circumstances.  Indeed,  the  danger  of  sudden  death 
from  asystolism  must  always  be  considered,  especially  should 
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the  aortic  valves  be  incompetent  or  the  cardiac  muscle  fatty ; 
on  the  other  hand,  if  there  is  no  organic  disease  and  the  heart 
and  circulation  are  not  materially  disarranged  during  a  par- 
oxysm, the  prognosis  in  relation  to  life  is  fairly  good;  indeed, 
the  prospects  of  cure  may  be  here  favorably  entertained. 

Treatment. — The  treatment  is  to  be  divided  into  that  which 
is  appropriate  to  the  attack  and  the  measures  which  are  to  be 
adopted  during  the  intervals  with  a  view  to  preventing  a 
recurrence. 

During  the  paroxysm  we  must  not  alone  combat  the  intense 
pain,  but  we  must  also  direct  our  attention  to  the  ever-present 
danger  of  speedy  dissolution  from  asystolism.  These  indica- 
tions are  best  met  by  the  administration  of  morphia,  together 
with  a  quick  diffusible  stimulant,  as  ether,  Hoffmann's  anodyne, 
or  alcohol  in  small  doses,  frequently  repeated ;  but,  unfortu- 
nately, we  are  not  apt  to  be  present  during  an  attack,  so  that 
it  is  well  to  instruct  our  patients  in  the  management  of  their 
own  cases;  nitrite  of  amyl  inhaled  at  the  outset  will  in  some 
cases  produce  the  most  happy  results;  counter-irritation  of 
the  prsecordia  will,  in  a  certain  number  of  cases,  prove  bene- 
ficial. 

During  the  interval  we  must  caution  our  patients  to 
avoid  all  known  exciting  causes  of  a  paroxysm ;  exercise  or 
work,  either  mental  or  physical,  is  never  to  be  carried  to  the 
point  of  fatigue.  The  young  are  to  be  particularly  cautioned 
in  regard  to  sexual  intercourse  and  the  use  of  tobacco,  tea,  or 
coffee. 

The  diet  is  to  be  carefully  regulated,  and  so  balanced  that 
while  nutrition  shall  not  suffer  there  will  still  be  no  excess  to 
tax  the  digestive  powers  and  reflexly  irritate  the  heart  or  car- 
diac ganglia.  Certain  constitutional  dyscrasise  are,  if  possible, 
to  be  corrected,  notably  the  gouty  and  rheumatic.  An  anaemic 
condition  appears  to  be  both  an  exciting  and  predisposing 
cause,  which  is  to  be  removed  if  at  all  possible. 

Many  drugs  have  been  advanced  as  specifics  in  this  disease, 
but,  unfortunately,  like  most  specifics,  they  have  been  of  value 
but  in  the  hands  of  a  few  observers.  Nux  vomica  is  worthy  of 
trial,  and  in  some  cases  digitalis  or  trinitrin  may  prove  effica- 
cious.    Beard  and  Rockwell  suggest  the  use  of  electricity. 
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EXOPHTHALMIC    GOITRE. 

Exophthalmic  goitre,  Graves's  disease  or  Basedow's  disease, 
the  maladie  de  Graves,  goitre  exophthalmique  of  the  French, 
and  the  glofzangenkropf,  Basedow'sche  krankheit  of  the  Ger- 
mans, is  an  enlargement  of  the  thyroid  body,  accompanied  by 
protrusion  of  the  eyeballs,  palpitation  or  increased  cardiac 
action,  dyspnoea,  and  anaemia. 

We  have  met  several  cases  of  this  disease  in  young  girls, 
developing  at  or  about  the  first  menstruation,  or  following  a 
severe  mental  strain  or  exhaustion  at  this  time.  All  of  our 
cases  were  anaemic  and  presented  some  premonitory  symptoms 
before  the  disease  was  fully  established, — the  circulation  was 
disturbed  and  the  heart  very  irritable,  later  the  face  would 
flush  and  a  sensation  of  fulness  in  the  eyes  and  throat  would 
be  complained  of;  as  the  disease  became  fully  developed,  the 
heart  became  irregular  and  tumultuous  iu  its  action,  the  eyes 
would  protrude,  and  the  thyroid  gland  became  prominent. 

The  cases  presented  no  marked  disturbance  of  vision,  but 
there  was  a  want  of  synchronism  between  the  motion  of  the 
lids  and  that  of  the  eyeballs;  later  the  lids  are  usually  un- 
able to  cover  the  balls,  even  during  sleep.  During  the  men- 
strual flow  all  the  symptoms  are  increased,  particularly  the 
sensation  of  over-distention  in  the  neck  and  eyes. 

The  thyroid  gland  is  not  always  equally  enlarged,  and  it 
may  increase  or  decrease  in  size;  it  pulsates  synchronously 
with  the  heart's  beat,  and  in  its  earlier  development  has  been 
mistaken  for  aneurism.  The  heart  usually  presents  the  earliest 
signs  of  commencing  disturbance  in  cases  of  exophthalmic 
goitre;  generally  it  is  the  first  symptom  noted  by  the  patient. 
Its  action  becomes  irregular,  tumultuous,  and  rapid,  in  the 
young  producing  a  prominence  of  the  prsecordia.  The  sounds 
are  altered,  becoming  loud  and  accentuated ;  not  infrequently  a 
soft  cooing  murmur  is  audible  at  the  base  of  the  heart  and  in 
the  larger  arteries ;  the  entire  circulation  seems  to  be  unduly 
stimulated.     We  have  noted  pulsation  in  the  small  arteries. 

Constitutionally  the  patients  are  generally  in  an  ansemic, 
debilitated  condition,  with  poor  appetite  and  faulty  digestion; 
occasional  attacks  of  diarrhoea  may  arise.     The  temperature  is 
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apt  to  be  slightly  elevated,  although  this  is  by  no  means  a 
constant  symptom. 

The  increased  size  of  the  thyroid  is  apt  to  produce  some 
difficulty  in  breathing,  and  may  cause  an  alteration  in  the 
voice,  or  indeed  complete  aphonia. 

Prognosis. — Exophthalmic  goitre  pursues  a  somewhat  vari- 
able course ;  it  usually  increases  from  several  months  to  years, 
then  reaches  a  stationary  period,  from  which  it  may  either  de- 
cline, with  re-establishment  of  normal  menstrual  function  and 
subsidence  of  cardiac  and  ophthalmic  symptoms,  or,  on  the 
other  hand,  the  disease  may  progress  and  death  occur  from 
organic  heart-disease,  asthenia,  or  by  intercurrent  disease. 

Some  cases  present  alarming  symptoms  due  to  pressure  on 
the  trachea. 

There  are  cases  on  record  in  which  the  protrusion  of  the 
eyeball  was  absent  throughout  the  case;  all  the  other  symp- 
toms, however,  were  present  in  a  characteristic  manner. 

Pathology. — The  enlargement  of  the  thyroid  gland  is  due 
to  dilatation  of  its  vessels,  secondary  to  the  persistent  increased 
cardiac  action,  which  is  probably  due  to  a  stimulation  of  the 
accelerator  nerves  of  the  heart,  the  root  of  the  trouble  being 
probably  situated  in  the  sympathetic  and  vaso-motor  nerves. 
An  increased  amount  of  connective  tissue  and  a  diminution 
of  the  ganglionic  cells  has  been  noted  in  the  lower  cervical 
sympathetic  ganglia. 

Lauder  Brunton  considers  that  u  the  protrusion  of  the  eye- 
balls is  due  either  to  dilatation  of  the  vessels  in  the  orbit  or  to 
contraction  of  the  involuntary  muscular  fibres  in  the  orbital 
membrane  which  cover  the  spheno-maxillary  fissure,  or  possi- 
bly to  both  causes  combined."  Sex  and  age  are  decided  pre- 
disposing factors.  Most  of  our  cases  were  in  females,  and 
none  were  younger  than  twelve  years ;  we  have  never  seen  the 
disease  in  a  girl  before  puberty  nor  in  a  male  under  twenty 
years  of  age. 

Treatment. — Pathologists  not  having  as  yet  arrived  at  a  con- 
sensus of  opinion  regarding  the  cause  or  the  lesions  present, 
our  treatment  must  be  somewhat  palliative  and  expectant;  a 
radical  curative  agent  is  not  yet  in  our  possession.  We  must 
content  ourselves  for  the  most  part  in  securing  a  healthful 
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abode,  an  occupation  or  mode  of  living  that  will  not  cause 
emotional  disturbance  or  mental  and  physical  fatigue,  and  an 
adequate  diet  with  the  avoidance  of  all  dietetic  errors  or  ex- 
cesses. The  use  or  abuse  of  alcohol  or  tobacco  must  be  espe- 
cially explained  to  the  patient ;  it  is  also  well  to  regulate  the 
sexual  indulgence. 

Iron,  in  many  cases,  will  prove  very  beneficial  by  correcting 
the  attendant  anaemia ;  digitalis  should  be  tried  to  correct  the 
accelerated  cardiac  action.  Quinine,  digitalis,  and  belladonna 
in  combination  often  produce  marked  benefit. 

Tri- weekly  applications  of  a  mild  galvanic  current  to  the 
neck  and  the  thyroid  tumor  should  be  tried ;  indeed,  in  our 
own  practice  this  has  been  most  satisfactory. 

Some  writers  recommend  aconite  and  cardiac  sedatives,  or 
the  application  of  an  ice-bag  to  the  prsecordia.  Care  should 
be  taken  that  the  eyes  do  not  become  affected  from  the  inability 
of  the  lids  to  close  and  protect  them.  Deep  corneal  ulcers 
sometimes  result. 


CHAPTER  X. 


DISEASES   OF  THE   BLOOD. 


The  blood  consists  of  two  primary  elements,  cells  floating 
in  an  albuminous  menstruum ;  the  former  constitutes  a  little 
less  than  one-half  by  weight  of  the  blood ;  the  menstruum,  or 
blood-plasma,  is  almost  entirely  water, — about  ninety  per 
cent., — the  remaining  portion  consisting  of  proteids,  the  ele- 
ments of  fibrin,  salts,  principally  sodium  chloride  and  sodium 
carbonate,  a  trace  of  sugar,  some  fat  and  creatin,  hypoxanthin, 
and  urea. 

Of  recent  years  four  forms  of  corpuscles  have  been  de- 
scribed,— red,  white,  nucleated  red,  and  the  hsematoblasts,*  or 
blood-plates,f  or  invisible  corpuscles.J  The  red  blood-cor- 
puscles are  present  in  each  cubic  millimetre  of  blood  to  the 

*  Hayem.  f  Bizzozero.  J  Norris. 
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number  of  about  five  millions;  they  have  a  fairly  uniform 
size,  stated  by  Hayem  to  be  about  7.5  /**  ;  this  is  about  32"L00 
of  an  inch. 

The  colorless  corpuscles  are  about  10  fi}  or  25100  of  an  inch, 
in  diameter ;  they  are  nucleated,  and  have  a  granular  proto- 
plasm ;  at  the  temperature  of  the  body  in  healthy  blood  they 
present  amoeboid  movements.  They  are  present  in  a  cubic  mil- 
limetre of  blood  in  the  proportion  of  about  one  to  three  hun- 
dred, or  one  to  five  hundred  red  corpuscles.  The  nucleated 
red  corpuscle  is  seen  in  the  blood  of  the  foetus  and  infant ;  at 
the  fourth  year  they  have  entirely  disappeared,  so  that  the 
blood  of  a  healthy  adult  will  be  without  them  ;  they  are  nor- 
mal constituents  of  the  marrow  of  the  long  bones.  Their 
nuclei  may  be  single  or  multiple ;  three  have  been  noted ; 
they  are  colorless ;  in  some  cells  grouped  together,  in  others 
not,  again  in  others  they  may  protrude  from  the  cell.  The 
corpuscles  are  about  1^0Q  of  an  inch,  some  being  colored  quite 
as  the  ordinary  red  corpuscle. 

Lastly,  the  hsematoblastsf  are  small,  colorless  corpuscles, 
varying  in  size,  but  of  an  average  of  3  /x  in  diameter.  They 
are  found  in  perfectly  healthy  blood.  The  hsematoblast  is 
a  separate  blood-element,  and  not  the  result  of  any  disinte- 
grating process  in  any  of  the  other  forms  of  corpuscles ;  it  is 
intimately  connected  with  the  production  of  fibrin. 

Having  now  considered  the  four  blood-elements,  it  becomes 
interesting  to  inquire  into  their  origin.  The  manner  of  for- 
mation of  the  blood-plates,  or  hsematoblasts,  is  to  us  as  yet  a 
sealed  book  ;  we  know  absolutely  nothing  about  them.  Osier 
remarks  that  they  occur  under  the  most  diverse  conditions, — 
in  the  young  organism,  just  commencing  life,  and,  on  the  other 
hand,  in  the  old,  worn-out,  cachectic  individual,  just  about 
giving  up  life.  Nor  is  the  manner  of  the  development  of  the 
red  corpuscles  settled  beyond  question;  it  is  said  that  they 
originate  from  the  colorless  'corpuscles  and  the  lymph-cells,  or 
leucocytes ;    that  the   thymus  gland,  the  gland-tissue  of  the 

*  fi  is  used  as  a  symbol  for  a  micro-millimetre,  or  y^^  of  a  millimetre. 
|  Synonymes  :    Blutplattchen,   microcytes,   elementary  corpuscle  (Zim- 
mermann),  globulins  |  Donn6),  grains  aarcodiquea  (Vulpian),  granulations 
I  Rauvier),  Schultze's  masses. 
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tonsil,  the  spleen,  the  adenoid,  or  lymph,  tissue  of  the  intes- 
tines, all  are  situations  in  which  the  red  cells  may  develop  from 
the  leucocytes  there  created.  That  the  red  corpuscles  may 
develop  from  the  nucleated  red  corpuscles  is  at  least  established 
as  far  as  the  embryo  is  concerned;  as  the  child  grows  the  nu- 
cleated red  cells  disappear,  except  in  the  red  marrow. 

Osier*  has  observed  that  the  nucleated  cells  appear  to  origi- 
nate from  colorless  marrow-cells,  which  gradually  become 
more  homogeneous  with  haemoglobin  developing  in  the  proto- 
plasm ;  eventually  the  nucleus  will  disappear  or  degenerate, 
and  the  cell  has  the  appearance  of  an  ordinary  red  corpuscle. 

The  same  observer  has  seen  and  sketched  cells  that  were 
budding  from  the  marrow-cells.f 

Bizzozero  states  that  the  nucleated  red  corpuscles  are  inde- 
pendent blood-elements,  developing  by  fission,  and  with  the 
disappearance  of  the  nuclei  they  constitute  the  ordinary  red 
corpuscles. 

There  seems  to  be  a  unanimity  of  opinion  in  regard  to  the 
origin  of  the  colorless  corpuscles  which  develop  from  the  cells 
of  the  follicular  cords  in  the  lymph-glands  and  adenoid  tissues  ; 
the  stages  and  manner  of  this  development  have  not,  however, 
as  yet  been  fully  worked  out. 

Space  forbids  us  pursuing  the  extremely  interesting  study  of 
the  relation  of  the  cytogenetic  organs  to  the  blood-formation, 
or  as  to  what  ultimately  becomes  of  the  red  corpuscles. 

PLETHORA. 

In  the  healthy  infant  at  birth  there  is  always  a  condition  of 
comparative  plethora,  as  at  this  time  the  blood  by  weight 
amounts  to  one-eighteenth  of  the  body,  while  in  the  adult  the 
relation  is  one-twelfth  to  one-fourteenth.  The  so-called 
plethora  of  the  older  writers  is  scarcely  admitted  to  our 
classification  of  to-day.  If  the  organs  of  secretion  and  ex- 
cretion are  normal,  they  maintain  the  quantity  and  quality  of 
the  blood  at  about  its  normal  standard. 

Osier  considers  that  those  individuals  with   red  faces,  full 

*Centralblatt  f.  d.  Med.  Wissench.,  1878. 

f  Trans.  Am.  Assoc.  Adv.  Sci.,  1882 ;  Am.  Syst.  of  Med. 
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vessels,  and  bounding  pulses,  who  give  the  impression  of  a 
greatly  distended  circulating  system,  present  this  appearance 
more  as  the  result  of  an  active  blood-distribution  than  of  an 
actual  increase  in  the  total  volume ;  he  doubts  if  the  evidence 
will  support  the  view  that  a  rich  and  abundant  diet,  without 
much  exercise,  will  permanently  increase  the  amount  of  blood. 

Cohnheim  coincides  in  this  view  by  stating  that,  "except  as 
a  transitory  state,  polyaernia  does  not  occur  under  any  circum- 
stances." 

In  those  individuals  who  are  popularly  known  as  "ple- 
thoric" we  probably  have  a  condition  of  distention  of  the 
superficial  vessels,  in  the  face  notably,  and  not  a  general 
increase  in  the  blood-mass,  cells,  and  plasma;  these  persons 
may,  however,  have  a  superabundance  of  red  corpuscles,  poly- 
cythemia rubra ;  observers  have  noted  cases  in  which  the  red 
corpuscles  were  markedly  increased  in  number.  Of  course  in 
those  patients  who  have  suffered  a  great  loss  of  fluid  there  will 
be  found  an  increase  in  the  cells. 

ANEMIA* 

Is  a  systemic  disorder  dependent  upon  a  definite  lesion,  which, 
thanks  to  recent  observers,  can  be  demonstrated  with  the  ut- 
most precision  and  satisfaction.  The  causes  of  anaemia  may 
be  conveniently  considered  under  two  headings,  predisposing 
and  exciting.  Under  the  former  we  may  mention  sex,  age, 
and  constitutional  peculiarities ;  and  of  the  latter  the  most 
prominent  are  undoubtedly  hemorrhage  and  the  general  fevers. 
Anaemia  may  be  congenital,  as  in  the  following  case  reported 
by  F.  P.  Henry  :f  Mary  C,  born  at  5.20  A.M.,  November  5. 
Count  made  at  2.30  P.M.,  November  6.  Child  weighed  six 
and  three-quarter  pounds  at  birth  ;  labor  normal.  Number  of 
red  corpuscles  per  cubic  millimetre,  three  million  six  hundred 
and  twenty-five  thousand ;  proportion  of  white  cells  to  red, 
one  to  one  hundred  and  forty-five.  This  case  was  undoubtedly 
one  of  congenital  anaemia.  The  child's  only  appearance  of 
malnutrition  was  a  shrivelled  state  of  the  integument  of  the 

*  Synonymes  :  Spanrcmia,  oligcemia,  oligocythemia,  anemie,  anamie. 
f  Anumiia,  Phila.,  1887,  p.  18. 
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feet  and  a  less  rosy  color  of  the  skin  than  normal.  For  a 
new-born  child  it  was  decidedly  pale.  This  shrivelled  state 
of  the  skin  emphatically  negatives  the  idea  of  a  relative  anaemia 
from  excess  of  fluid.  The  blood  was  probably  deficient  in 
quantity  (oligaemia)  as  well  as  defective  in  quality  (oligocy- 
thaemia).  There  was  also  a  decided  increase  in  the  number  of 
the  white  cells.  There  had  been  no  hemorrhage  from  the 
umbilical  cord.  As  other  causes  it  is  well  to  bear  in  mind 
sexual  excesses,  deficient  food  or  faulty  assimilation,  or  bad 
hygienic  surroundings,  a  long-continued  albuminous  drain,  as 
by  prolonged  suppuration  or  chronic  Bright's  disease.  A 
severer  form  of  anaemia  is  of  course  produced  by  a  large  hem- 
orrhage ;  but  it  is  worthy  of  note  that  the  human  organism  is 
able  to  withstand  the  loss  of  a  very  large  quantity  of  blood  and 
ultimately  make  a  complete  recovery,  as  the  process  of  blood- 
reformation  commences  and  is  carried  on  with  astonishing 
rapidity,  requiring,  however,  many  months  before  the  cellular 
elements  have  regained  their  normal  state.  In  other  cases  it 
may  never  be  restored,  and  a  condition  to  which  we  will  refer 
more  fully  will  arise,  and  the  patient  never  recover.  Even  as 
the  corpuscles  increase  in  number  the  haemoglobin  does  not 
also  increase;  so  that  the  corpuscles  while  normal  in  number 
have  a  lowered  haemoglobin  percentage. 

Profound  anaemia  may  be  produced  by  the  action  of  poisons 
upon  the  blood,  as  by  lead,  arsenic,  or  mercury.  Anaemia  is  also 
a  concomitant  of  syphilis  and  malaria.  Recent  investigations* 
seem  to  show  that  in  the  latter  disease  a  micro-organism  may 
be  the  active  agent  in  destroying  the  red  corpuscles,  these 
bodies  occupying  the  interior  of  the  red  corpuscles  and  occur- 
ring free  in  the  plasma ;  some  are  ciliated,  or  at  least  have 
prolonged,  wavy  terminations  that  are  seen  with  difficulty, 
others  are  crescentic. 

Anaemia  may  be  produced  by  a  disturbance  in  the  functions 
of  the  organs  upon  whose  integrity  the  bl-ood-elaboration  de- 
pends. We  approach  this  subject  with  some  hesitancy  on 
account  of  our  want  of  knowledge  of  the  process  of  haemato- 
genesis.      Our    study   has,    however,    progressed    sufficiently 

*  Welch,  Osier,  Councilman,  and  Italian  and  East  Indian  observers. 
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for  us  to  state  with  a  certain  degree  of  assurance  that  the 
spleen,  the  bone-marrow,  and  the  general  lymphatic  tissues 
are  the  primary  seats  from  which  the  matured  red  corpuscle 
finds  its  way  into  the  general  circulation;  the  marrow  and  the 
spleen  seem  also  to  possess  the  power  of  blood-destruction ;  as 
Osier  aptly  puts  it,  "  they  consume  their  own  smoke,  using  the 
waste-products  for  the  purpose  of  further  manufacture." 

A  somewhat  peculiar  fact  is  that  with  impaired  activity  in 
the  blood-making  tissues  we  note  an  increase  in  size  in  these 
structures.  How  different,  then,  is  this  change,  as  we  are  accus- 
tomed to  associate  decrease  in  the  size  of  an  organ  as  synony- 
mous with  want  of  functional  activity  !  We  are  able  to  con- 
clude, however,  that  a  progressive  increase  in  size  of  the 
blood-making  organs  will  sooner  or  later  cause  or  be  attended 
by  a  more  or  less  profound  anaemia.  This  change  pertains 
whether  one  or  all  of  the  blood-making  organs  or  tissues 
are  affected.  Furthermore,  all  the  most  important  and  essen- 
tial symptoms  of  anaemia  will  be  present,  even  if  but  one 
organ  is  affected,  as  the  spleen  or  bone-marrow,  or  if  the  entire 
series  are  impaired.  But  the  diseases  caused  by  affections  in 
the  various  blood-making  tissues  have  received  different  names, 
and  may  be  classified,  as  Osier  states,  in  the  following  manner:* 

o 

|_  r  Splenic.    ^    ^ 

'Leucocytic.  -j  Lymphatic.  >  Leukaemia. 
I  Medullary.  J 

{Splenic,  anaemia  splenica. 
Lymphatic,  Hodgkin's  disease. 
Medullary,  idiopathic  anaemia  (certain  cases). 


bl] 


To  consider  this  little  chart  more  carefully  we  will  start 
with — 

Simple  anosmia  (primary  or  cytogenic  anaemia). — This  is 
a  frequent  form ;  sometimes  its  etiology  is  extremely  difficult 
to  interpret,  at  others  its  association  with  profound  malarial 
intoxication  is  marked;  the  spleen  is  usually  much  enlarged; 

*  Henry  (ibid.)  makes  a  more  elaborate  classification  under  the  head  of 
primary  anaemias,  secondary  anosmias ,  toxanoemias,  and  parasitic  anosmias. 
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rarely  are  the  lymph-glands  noticeably  increased ;  some 
authorities  style  it  the  splenic  form  of  Hodgkin's  disease,  or 
pseudo-leukaemia. 

Lymphatic  anamiia  (enlargement  of  the  lymph-glands 
accompanied  by  anaemia)  is  the  condition  styled  Hodgkin's 
disease,  or  pseudo-leukaemia.  In  this  disease  the  spleen  and 
marrow  are  not  often  affected,  but  there  may  be  a  general 
increase  in  size  of  the  lymphatic  elements  of  the  body,  with 
nodular  enlargements  in  the  organs;  to  differentiate  this 
disease  from  lymphatic  leukaemia  recourse  must  be  had  to 
the  microscope. 

Medullary  anosmia. — This  form  of  anaemia  is  as  yet  an 
undecided  problem  in  the  study  of  haematogenesis,  some 
observers  regarding  the  changes  in  the  marrow  as  a  conse- 
quence of  the  anaemia,  others  as  its  cause.  Cohnheim  and 
Pye-Smith  regard  medullary  anaemia  as  an  established  fact, 
Pepper  thinks  that  the  so-called  idiopathic  anaemia  may  have 
its  starting-point  in  changes  in  the  bone- marrow. 

Osier  considers,  however,  that  we  have  not  as  yet  arrived  at 
a  true  solution  of  the  condition,  as  alteration  and  hyperplasia 
in  the  bone-marrow  has  been  noted  in  wasting  diseases,  and, 
furthermore,  cases  of  idiopathic  anaemia  are  recorded  in  which 
the  marrow  was  normal.  As  we  see  by  the  chart,  we  may  also 
have  a  splenic,  lymphatic,  or  medullary  leukaemia, — that  is,  an 
anaemia  attended  by  an  increase  of  the  colorless  corpuscles. 

As  in  simple  anaemia  the  splenic  form  was  the  most  fre- 
quent, so  in  leukaemia. 

Splenic  leukaemia,  in  all  features  save  the  excess  of  colorless 
corpuscles,  is  identical  with  splenic  anaemia. 

Lymphatic  leukaemia. — This  is  a  less  common  affection  than 
lymphatic  anaemia,  or  Hodgkin's  disease ;  rarely  is  it  met  as  a 
primary  uncomplicated  disease.  It  is  usually  seen  in  associa- 
tion with  enlargement  of  the  lymph-glands,  or  of  the  tonsils, 
or  Peyer's  glands. 

Medullary  leukcemia. — A  myelogenous  form  of  leukaemia  is 
a  well-recognized  clinical  fact.  Neumann  regards  the  marrow 
changes  as  the  most  essential  and  important,  and  would  rele- 
gate to  the  lymph-glands  and  spleen  a  secondary  part  in  the 
process. 
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Whether  it  is  advisable  for  us  to  clinically  divide  cases  of 
anaemia  and  leukaemia  is  as  yet  among  the  undetermined  prob- 
lems of  medicine,  but,  to  quote  the  words  of  Osier,  "  It  seems 
questionable  whether  such  a  variable  feature  as  increase  in  the 
colorless  corpuscles  should  be  permitted  to  separate  diseases 
which  have  all  essential  characters  in  common.  We  shall 
probably,  however,  continue  for  a  long  time  to  speak  of  these 
conditions  as  separate  and  distinct,  but  it  is  evident,  as  time 
goes  on  and  our  knowledge  of  the  diseases  and  of  blood- 
development  increases,  the  identity  of  many  of  them  will  be 
acknowledged,  and  we  shall  find  that  here,  as  so  often  the  case 
in  natural  history,  the  multiplication  of  species  has  been  the 
result  of  imperfect  information,  and  that  as  points  of  resem- 
blance in  essential  characters  and  development  are  studied 
minor  differences  disappear." 

The  characters  of  the  blood  of  a  new-born  child. — The  ap- 
pearance of  the  blood  of  a  new-born  child  as  it  issues  from  the 
capillaries  is  almost  that  of  venous  blood;  this  condition  con- 
tinues until  about  twelve  days  after  birth. 

The  red  cells  are  much  more  unequal  in  size  than  are  those 
seen  in  the  blood  of  a  person  after  adolescence,  the  larger 
being  larger  and  the  smaller  smaller  than  in  the  adult ;  their 
intimate  composition,  however,  differs  very  slightly  from  those 
of  an  adult.  The  corpuscles  osmose  and  deform  more  rapidly 
when  in,  contact  with  reagents  or  with  water,  the  small  cells 
notably  being  transformed  into  spherical  globules. 

The  number  of  red  cells  contained  in  a  cubic  millimetre  is 
almost  as  great  immediately  after  birth  as  in  the  most  vigorous 
adult,  and  is  nearly  always  greater  in  number  than  that  found 
in  the  blood  of  the  mother.  Out  of  seventeen  children  whom 
Hayem  examined  the  largest  was  six  million  two  hundred  and 
sixty-two  thousand,  and  the  smallest  four  million  three  hundred 
and  forty  thousand. 

The  result  shown  by  these  numbers  appears  to  be  influenced 
by  the  manner  in  which  the  cord  is  tied.  Out  of  six  children 
who  had  the  cord  tied  immediately,  the  average  number  was  five 
million  eighty-seven  thousand.  Of  eight  children  in  whom 
the  cord  was  not  tied  until  the  umbilical  artery  had  ceased 
pulsating  the  average  was  five  million  five  hundred  and  seventy- 
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six  thousnad,  a  difference  of  four  hundred  and  eighty-nine 
thousand  in  favor  of  the  latter.  This  difference  persisted  more 
or  less  for  forty-eight  hours,  though  at  this  time  it  was  not 
greater  than  four  hundred  and  thirty-two  thousand. 

The  coloring-matter,  judged  by  the  chromometric  examina- 
tion, is  about  the  same  in  a  child  as  in  the  adult. 

At  the  moment  of  birth  the  same  variety  of  white  cells 
exist  as  in  the  adult. 

Frequently  the  cells  are  a  little  smaller,  the  smallest  being 
most  abundant. 

(Hsematoblasts  also  exist  in  the  blood  of  the  infant,  as  we 
have  stated  earlier  in  this  chapter.)  During  the  first  two  or 
three  days  the  number  of  white  cells  is  greater  than  in  the 
adult;  the  average  of  Hayem's  count  for  the  forty-eight  first 
hours  after  birth  were  eighteen  thousand  white  cells  to  a  cubic 
millimetre,  whereas  in  adults  they  are  five  thousand. 

After  birth  the  blood  of  the  child  shows  some  modification. 
During  the  period  which  corresponds  to  diminution  of  weight 
in  the  child,  the  number  of  red  and  white  cells  remains  sta- 
tionary or  gradually  increases  until  the  child  arrives  at  its 
minimum  weight;  that  is  usually  in  about  three  days.  There 
is  then  a  sudden  and  abrupt  diminution  in  the  number  of  white 
cells:  from  eighteen  thousand  it  descends  to  six  or  four  thou- 
sand; and  an  elevation  in  the  number  of  red  cells,  which  at 
this  time  generally  reach  their  maximum. 

Henry  presents  the  following  counts  : 

Case  I. — Healthy  girl;  weight,  eightr  and  a  half  pounds; 
blood  venous-looking  two  and  a  half  hours  after  birth  ;  num- 
ber of  red  cells,  six  million  four  hundred  and  ten  thousand  per 
cubic  centimetre;  second  count,  twenty-four  hours  later,  five 
million  eight  hundred  and  ten  thousand ;  third  count,  forty- 
eight  hours  after  last,  five  million  six  hundred  and  eighty 
thousand. 

Case  II. — Male  ;  weight,  eight  pounds;  first  count,  twenty- 
four  hours  after  birth,  five  million  nine  hundred  and  twenty- 
five  thousand  per  centimetre ;  second  count,  twenty-four  hours 
later,  five  million  five  hundred  and  twenty  thousand ;  third 
count,  forty-eight  hours  later,  four  million  eight  hundred  and 
seventy  thousand. 
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Case  III. — William,  born  November  6,  5  a.m.  ;  weight,  six 
and  a  half  pounds;  November  7,  four  million  five  hundred 
and  twenty  thousand;  white  to  red,  one  to  nine  hundred  and 
four;  second  count,  November  8,  11  a.m.,  red  cells,  five  mil- 
lion three  hundred  and  thirty-five  thousand;  white  to  red,  one 
to  seven  hundred  and  eleven. 

Case  IV. — Sela,  female,  born  November  17,  8.15  a.m.; 
weight,  seven  pounds;  rapid,  normal  labor;  healthy  child; 
November  19,  10.30  a.m.,  five  million  one  hundred  and 
eighty-five  thousand;  white  to  red,  one  to  three  hundred  and 
fifty;  second  count,  November  21,  4  p.m.,  number  of  red,  five 
million  four  hundred  and  ninety-five  thousand ;  white  to  red, 
one  to  six  hundred  and  twenty-eight. 

The  diminution  in  number  of  white  cells  is  a  constant  phe- 
nomenon, but  in  some  children  the  minimum  number  of  these 
cells  is  not  reached  until  twenty-four  hours  after  the  body- 
weight  has  reached  its  minimum. 

The  rate  of  increase  in  the  number  of  red  cells  is  variable, 
from  one  hundred  thousand  to  six  hundred  thousand. 

The  increase  of  the  red  globules  does  not  depend  alto- 
gether upon  the  loss  of  serum,  but  is  due  to  the  production 
of  new  elements. 

At  the  time  when  the  child  begins  to  gain  weight  the  num- 
ber of  white  cells  increases  a  little,  usually  averaging  from 
seven  thousand  to  nine  thousand  per  cubic  millimetre. 

The  number  of  red  cells  is  less  than  in  the  adult,  and  in 
the  course  of  the  second  week  there  is  usually  a  difference  of 
about  half  a  millimetre  from  the  first  count  (above  recorded). 

The  changes  in  the  histological  character  of  the  blood  and 
in  the  diameters  of  the  cells  differ  much  day  by  day,  and  it  is 
in  this  particular  that  the  child's  blood  differs  from  the  adult. 

For  a  normal  child  these  differences  at  the  end  of  the  third 
day  are  totally  independent  of  body-weight;  they  appear  to 
\ye  due  to  the  formation  of  new  elements, — that  is  to  say,  the 
number  of  cells  is  in  inverse  ratio  to  the  size  of  the  cells. 

As  we  see  then  the  blood  of  the  new-born  presents  certain 
characteristics,  together  with  certain  cellular  forms,  which 
belong  peculiarly  to  itself;  the  daily  fluctuations  which  we 
have   noted  above  are  due  to  the  process  of  evolution.     The 
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specific  gravity*  of  the  blood  is  highest  at  birth,  1.066.  It  is 
lowest  between  the  ages  of  ten  weeks  and  two  years, — 1.048 
in  boys  and  1.050  in  girls. 

CHLOROSIS. 

Chlorosis  is  a  form  of  anaemia  presenting  certain  special 
features  which  will  necessitate  its  separate  consideration.  It 
is  pre-eminently  a  disease  of  the  female  sex,  most  usually 
associated  with  the  period  of  puberty,  or,  at  all  events,  with 
disturbance  in  the  menstrual  function.  Cases  are  recorded  as 
occurring  among  young  children. 

The  predisposing  factors  seem  to  be  deficient  personal  and 
public  hygiene,  poor  food,  and  overwork,  and  those  who  have 
to  do  much  stair-climbing,  f  On  the  other  hand,  girls  sur- 
rounded by  all  the  luxuries  that  wealth  and  refinement  can 
provide  are  by  no  means  exempt.  In  these  cases  the  want  of 
proper  exercise  and  a  healthy  occupation,  together  with  per- 
nicious literature  and  sometimes  masturbation,  seem  to  be  potent 
causes  in  producing  the  complete  symptoms.  Our  own  expe- 
rience would  lead  us  to  believe  that  this  is  frequently  a  family 
idiosyncrasy.  In  some  patients  the  neurotic  element  of  the 
disorder  is  so  marked  and  prominent  that  writers  have  some- 
times regarded  the  disease  throughout  as  a  neurosis. 

Symptoms. — The  peculiar  complexion  and  the  symptoms  of 
profound  ansemia  constitute  the  most  prominent  manifestations 
of  the  malady.  The  complexion  is  perhaps  the  most  striking 
feature:  its  peculiar  yellow-greenish  tinge  has  caused  the  dis- 
ease to  be  designated  the  "  green  sickness ;"  as  in  most  (idio- 

*  Three  years  ago  (1884),  Professor  Charles  S.  Poy  communicated  to 
an  English  physiological  society  a  method  of  determining  the  specific 
gravity  of  the  blood  by  the  use  of  only  a  few  drops  of  that  liquid.  In 
the  Journal  of  Physiology  (February,  1887),  E.  Lloyd  Jone*,  of  the  Cam- 
bridge Pathological  Laboratory  [New  York  Medical  Journal^  April  9, 
1887,  p.  409),  further  elaborates  the  subject.  His  observations  extend  to 
three  hundred  and  sixty-two  persons  of  all  ages  and  both  sexes.  The  in- 
gestion of  food,  particularly  if  accompanied  by  much  water,  causes  a  fall. 
If  alcohol  is  used  there  is  a  rise  ;  sleep  will  have  the  same  effect.  Gentle 
exercise  causes  a  fall,  but  prolonged  exercise  accompanied  by  perspira- 
tion will  cause  it  to  rise. 

f  Osier,  ibid. 


186      Keating  and  Edwards  :  Diseases  of  the  Heart 

pathic)  anaemic  persons  the  subcutaneous  fat  is  not  diminished, 
so  also  do  we  find  in  this  disorder  that  the  contour  of  the  body 
may  be  maintained,  or  in  some  cases  there  may  be  a  superfluous 
deposit  of  fat.  The  digestion  suffers  early  in  the  case;  a  de- 
praved appetite  is  prone  to  be  present;  hysterical  outbursts  are 
by  no  means  uncommon ;  the  menses  are  deranged,  and  the 
anaemic  condition  is  further  evidenced  by  venous  and  cardiac 
murmurs,  palpitation,  and  syncopal  attacks  or  even  coma; 
breath lessness  is  often  a  prominent  symptom.  In  advanced 
cases  the  patients  appear  waxy,  they  are  lethargic,  listless  or 
absent-minded. 

Pathology. — The  corpuscles  are  not  reduced  so  much  in 
number  as  they  are  in  their  contained  amount  of  haemoglobin. 
Investigations  have  definitely  demonstrated  the  poverty  of 
the  separate  corpuscles  in  haemoglobin,  a  further  change  is 
noted  in  the  varying  size  of  the  corpuscles.  Large,  giant  red 
cells  and  microcytes  are  sometimes  noted.  The  changes,  how- 
ever, are  not  as  characteristic  or  as  well  marked  as  in  idio- 
pathic anaemia,  but  young,  poorly-formed  corpuscles,  deficient 
in  haemoglobin,  may  be  said  to  be  the  microscopic  diagnostic 
feature  of  chlorosis.  Hayem  and  Willcocks  further  add  the 
fact  that  the  average  corpuscular  diameter  will  be  found  to  be 
lower  than  normal.  The  blood-serum  is  about  normal  in  qual- 
ity, except  that  the  solids  are  slightly  reduced  in  amount.  As 
we  have  already  stated  when  considering  cardiac  atrophy,  Vir- 
chow  has  pointed  out  the  fact  that  in  chlorosis  there  may  be  a 
congenital  deficiency  in  the  size  of  the  heart  and  the  activity 
of  the  circulation :  the  heart  and  vessels  may  remain  almost 
infantile  in  size.  These  alterations  are  not  always  present,  nor 
are  abnormities  in  the  female  sexual  apparatus  always  present. 
Some,  however,  consider  that  these  alterations  in  the  heart  and 
reproductive  organs  are  the  primary  change  which  cause  the 
blood-crasis.  Others,  however,  do  not  grant  this  hypothesis, 
stating  in  rebuttal  that  children  who  have  passed  through  an 
absolutely  healthy  childhood  may  develop  chlorosis,  and  ulti- 
mately recover.  These  cases  are  within  the  experience  of  all 
clinicians. 

The  blood-making  organs  present  no  lesions  that  aid  us  in 
diagnosis. 
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Treatment — Iron  may  here  be  considered  almost  a  specific, 
hence  some  writers  have  endeavored  to  show  that  the  etiology 
of  the  disease  is  to  be  sought  in  the  gastro-intestinal  tract,  and 
that  the  failure  of  assimilating  the  traces  of  iron  which  are  to 
be  found  in  the  every-day  dietary,  accounts  for  its  absence  in 
the  corpuscles.  Be  this  as  it  may,  the  fact  remains  that  our 
main  reliance  is  to  be  placed  in  iron.  Osier  has  found  Blaud's 
pill*  the  most  efficacious,  stating  that  under  its  use  he  has  fre- 
quently noted  a  doubling  of  the  number  of  the  red  corpuscles 
per  cubic  millimetre  in  a  fortnight.  Any  preparation  of  iron 
that  the  practitioner  may  elect  will  prove  beneficial.  It  does 
not  make  such  a  great  difference  which  one  is  selected  so  long 
as  a  sufficient  quantity  is  given. 

The  vegetable  acids  will  often  be  of  decided  benefit.  Indeed, 
one  writer  has  gone  so  far  as  to  say  that  the  disease  is  due  to 
an  absence  of  hydrochloric  acid  in  the  gastric  juice,  consider- 
ing that  upon  its  presence  depends  the  dissolving  of  the  iron 
compounds  of  the  food  and  their  consequent  assimilation  by 
the  tissues. 

Diet  and  hygiene  must  receive  careful  attention  and  super- 
vision. 

PERNICIOUS   AN^EMIA.f 

This  form  of  anaemia  arises  apparently  idiopathically,  at 
least  we  are  unable  to  satisfactorily  associate  its  origin  with  any 
definite  and  specific  organic  lesion. 

Etiology, — We  can  no  longer  consider  this  as  one  of  the 
rare  diseases,  as  the  current  literature  of  the  day  contains  many 
examples  of  pernicious  ansemia ;  it  is,  on  the  whole,  perhaps 
more  frequent  in  Germany  and  Switzerland  than  it  is  in  either 
England  or  America. 

Those  who  are  overworked,  poorly  nourished,  and  dwell 
among  unhygienic  surroundings,  are  on  the  whole  most  prone 

*  R     Ferrisulph., 

Potass,  carb.  et  tart.,  aa  ^ss ; 
Tragacanth.,  q.  s. 
M.  et  div.  in  pil.  No.  xcvi. 
f  Synonymes:  Pernizibse  Anamie,  Quincke;  Progressive pernizibse  Ana- 
mie, Biermer  ;  Idiopathic  anaemia,  Addison;  Essentielle  Anamie,  Lebert; 
Anemie  progressive,  Lepine  ;    Essentielle  Maliyne,  or  Essentielle  febrile 
Anamie,  Immermann ;  anozmatosisy  Pepper. 
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to  the  disease;  this,  however,  does  not  always  pertain,  as,  for 
instance,  the  disease  is  not  at  all  frequent  among  the  poorer 
classes  of  Ireland,  who  are  notoriously  ill  fed  and  housed. 
Osier's  Montreal  cases  were  among  the  upper  or  higher  mechanic 
classes. 

Age. — It  is  undoubtedly  a  fact  that  the  adult  is  more  prone 
to  the  disease  than  the  child ;  however,  cases  do  occur  among 
children,  as  in  Pye-Smith's  selected  table  of  one  hundred  and 
three  cases  we  find  six  below  the  age  of  fifteen.  Recently 
Schapiro  has  recorded  in  the  Russian  journal  Vratch*  a  case  in 
a  boy  thirteen  years  old,  Quinckef  in  a  child  eleven  years  old, 
and  Kjellberg  J  in  a  child  of  only  five  years,  being  the  young- 
est case  on  record. 

Sex. — Excluding,  as  we  must  in  the  present  treatise,  all  cases 
occurring  in  the  parturient  female,  pernicious  anaemia  is  more 
frequent  in  the  male  than  in  the  female. 

As  etiological  factors  may  be  mentioned  chronic  diarrhoea 
or  discharges,  ulcers,  loss  of  blood,  mental  worry,  or  fright. § 

Gastric  and  intestinal  disorders  have  by  many  been  considered 
a  direet  cause  of  the  blood-changes.  As  early  as  1860  Flint 
endeavored  to  show  the  possible  relation  between  pernicious 
anaemia  and  degenerative  disease  of  the  gastric  tubules.  Fen- 
wick||  more  recently  reported  cases  in  which  the  two  condi- 
tions were  associated,  as  have  also  Henry  and  Osier;!"  and 
still  more  recently  Kinnicutt**  reports  three  cases,  in  which  he 
considers  as  proven  that  extensive  destruction  of  the  secretory 
structures  of  the  stomach  may  be  regarded  as  causal  in  a  certain 
number  of  cases  of  pernicious  anaemia. 

Runeberg,  in  1886,  suggested  that  pernicious  anaemia  may 
sometimes  be  due  to  the  presence  in  the  intestine  of  a  tape- 
worm (the  bothriocephalus  latus),  and  Schapiroft  has  very 

*  Med.  and  Surg.  Kept.,  Nov.  12,  1887,  p.  656. 
f  Am.  J.  Med.  Be.,  Jan.  1885,  p.  253. 

J  Nordiskt  Medicinskt  Arkiv.,  Bd.  xvi.  Hft.  13,  quoted  in  Am.  J.  Med. 
Sci.,  January,  1885,  p.  253. 

I  Curtin,  Med.  Times,  Phil.,  April  4,  1885. 

||  Lancet,  Lond.,  vol.  ii.,  1877. 

\  Am.  J.  Med.  Sc.,  April,  1886. 

**  Ibid.,  October,  1887,  p.  419.  ft  Ibid. 
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recently  recorded  an  instance  of  genuine  pernicious  anaemia 
in  a  boy  of  thirteen  years,  who  made  a  fair  recovery  after  the 
expulsion  of  a  number  of  segments  of  the  bothriocephalus. 

After  having  considered  all  these  causes,  we  will  still  find  a 
large  number  of  cases  that  appear  to  arise  spontaneously,  and 
to  which  we  can  but  apply  the  term  idiopathic;  indeed,  one  of 
the  most  marked  characteristics  of  the  disease  is  its  develop- 
ment without  assignable  cause, — many  modern  writers  do 
not  consider  the  disease  idiopathic,  or  pernicious  anaemia,  if 
they  are  able  to  definitely  determine  its  cause  in  a  given  case. 
It  seems  to  us  that  its  etiology  is  to  be  determined' perhaps  by 
a  careful  study  of  the  chemico-vital  changes — if  we  may  be 
allowed  the  term — of  the  blood,  and  it  is  not  to  the  pathologist 
and  microscopist  that  we  are  to  look  for  a  solution  of  the 
problem,  but  rather  to  the  laboratory  of  the  chemist  and  the 
physiologist. 

Symptoms. — The  blood,  when  drawn,*  is  about  the  color  of  a 
light  claret ;  it  flows  slowly,  and  sometimes  it  is  difficult  to 
procure  a  drop;  hydremia  is  not  marked,  as  the  corpuscles 
appear  to  fill  the  drop  completely. 

Broadbent  says  that  the  blood  in  these  cases  will  stain  the 
finger  like  nitric  acid ;  some  compare  it  to  muscle-washings  or 
weak  coffee.  The  blood  remains  uncoagulated  for  a  long  time ; 
its  specific  gravity  may  be  as  low  as  1.030. 

Microscopic  examination  will  reveal  certain  alterations  in 
the  blood-cells  which  are  by  many  considered  pathognomonic. 

Red  corpuscles. — Size:  A  great  variation  may  be  noted, 
some  markedly  increased,  constituting  the  large,  giant  forms, 
or  megalocytes;  others  are  normal  in  size;  and  a  third  variety, 
or  small,  round  cells,  the  microcytes,  are  deeper  in  color  than 
the  other  varieties,  which  may  even  be  paler  than  normal. 

Shape:  Alterations  in  form  and  shape  are  in  this  disease 
most  characteristic,  and,  according  to  Osier,  this  irregularity  is 
never  met  with  to  the  same  extent  in  other  conditions.  These 
irregularities  of  form  may  be  various,  so  that  they  have  lost 
all  resemblance  to  the  normal  red  disk ;  their  biconcave  form 
has  been  replaced  by  flat,  oval,  or  tailed  varieties,  or  they  may 
be  elongated  and  rod-like.  This  change  in  shape  may  not 
extend  to  the  entire  corpuscle,  as  one  end  may  be  normal  while 
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the  other  is  pointed,  tailed,  or  blunted.  Balloon  and  reniform 
shapes  have  been  noted. 

But  little  tendency  is  shown  by  the  corpuscles  to  form  into 
well-marked  rouleaux. 

The  large  cells  are  often  ovoid  with  sinuous  margins.  These 
changes  in  shape  are  believed  by  Mackern  and  Davy  to  be 
due  to  an  abnormally  soft  stroma,  by  others  to  an  altered  state 
of  the  serum. 

Nucleated  red  corpuscles  are  stated  by  Ehrlich  to  be  present 
in  all  cases.  Osier  found  them  but  in  two  cases,  and  then  they 
were  scanty. 

Granular  masses — Max  Schultz's  granule-masses — may  or 
may  not  be  present.  Quincke  and  Leube  have  each  recorded 
a  case  in  which  they  were  abundant.  Osier  could  in  some 
cases  find  but  a  trace  of  them,  and  in  others  they  were  less 
abundant  than  in  health.  These  masses  are  composed  of  the 
haematoblasts  or  blood-plates ;  in  cachexia?  and  leukaemia  they 
are  sometimes  very  abundant.  The  white  or  colorless  cor- 
puscles may  be  increased  relatively;  usually,  however,  they 
are  normal.  In  some  cases  they  have  been  noted  larger  than 
normal,  and  somewhat  less  granular.  Litten*  has  observed  a 
case  of  pernicious  anaemia  pass  into  leukaemia.  The  amoeboid 
movements  were  active  in  the  cases  observed  by  Osier,  Pye- 
Smith,  and  Gardner. 

After  all,  however,  the  most  characteristic  alteration  in  the 
blood  is  the  great  reduction  in  number  of  the  red  corpuscles. 
Considering  the  normal  number  per  cubic  millimetre  to  be  five 
million,  we  may  find  under  these  circumstances  but  one  million 
two  hundred  and  fifty  thousand,  or  even  as  few  as  five  hundred 
thousand. f  This  reduction  is  even  more  extensive  than  that 
following  a  severe  hemorrhage  or  the  exhausting  process  of 
phthisis. 

The  reduction  is  not  constant,  but  varies  from  time  to  time. 

The  haemoglobin  is  markedly  deficient,  which  accounts  for 
the  light  and  peculiar  color  of  the  blood  ;  many  believe  that 
there  is  no  proportion  between  the  reduction  of  the  corpuscles 

*  Berlin.  Klin.  Wochenschrift,  1877. 

f  Quincke  reports  a  reduction  of  red  corpuscles  to  but  one  hundred 
and  forty-three  thousand  per  cm. 
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and  their  deficiency  in  haemoglobin.  Osier  agrees  with  the 
statement  of  Laache,  that  the  relative  coloration  of  the  cor- 
puscles is  increased.  This  seems  as  marked  a  feature  in  perni- 
cious anaemia  as  the  relative  reduction  is  in  chlorosis.  From 
this  fact  we  understand  why  the  anaemia  is  never  quite  so 
intense  as  the  number  of  corpuscles  would  appear  to  indicate. 

Quinquand*  states  that  there  are  one  hundred  and  twenty- 
five  grammes  of  haemoglobin  in  one  thousand  granules  of 
normal  human  blood,  and  considers  that  a  reduction  to  26.5 
grammes,  or  one-fifth,  would  be  invariably  fatal. 

General  symptoms. — Again  must  the  classical  description  of 
Addison  be  quoted :  "  It  makes  its  approach  in  so  slow  and 
insidious  a  manner  that  the  patient  can  hardly  fix  a  date  to 
the  earliest  feeling  of  that  languor  which  is  shortly  to  become 
so  extreme.  The  countenance  gets  pale,  the  whites  of  the  eyes 
become  pearly,  the  general  frame  flabby  rather  than  wasted, 
the  pulse  perhaps  large,  but  remarkably  soft  and  compressible, 
and  occasionally  with  a  slight  jerk,  especially  under  the  slight- 
est excitement.  There  is  an  increasing  indisposition  to  exer- 
tion, with  an  uncomfortable  feeling  of  faintness  and  breath- 
lessness  in  attempting  it ;  the  heart  is  readily  made  to  palpitate ; 
the  whole  surface  of  the  body  presents  a  blanched,  smooth,  and 
waxy  appearance;  the  lips,  gums,  and  tongue  seem  bloodless; 
the  flabbiness  of  the  solids  increases ;  the  appetite  fails ;  ex- 
treme languor  and  faintness  supervene;  breath lessness  and 
palpitation  are  produced  by  the  most  trifling  exertion  or  emo- 
tion ;  some  slight  cedema  is  probably  perceived  about  the 
ankles ;  the  debility  becomes  extreme ;  the  patient  can  no 
longer  rise  from  his  bed  ;  the  mind  occasionally  wanders ;  he 
falls  into  a  prostrate  and  half-torpid  state,  and  at  length  ex- 
pires ;  nevertheless,  to  the  very  last,  and  after  a  sickness  of 
several  months'  duration,  the  bulkiness  of  the  general  frame 
and  the  amount  of  obesity  often  present  a  most  striking  con- 
trast to  the  failure  and  exhaustion  observable  in  every  other 
respect/ 'f 

*  Compt.  Kend.,  xxvii.,  No.  6,  quoted  by  Musser,  Keference  Handbook 
Med.  Sci. 

f  Monograph  on  Diseases  of  Supra-renal  Capsules,  p.  3 ;  Osier,  Amer. 
Syst.  Med. 
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suing  a  progressively  downward  course,  to  terminate,  after  a 
lapse  of,  at  the  most,  two  to  three  years,  in  death,  usually  by 
asthenia;  however,  undoubted  evidences  are  presented  by 
writers  of  cases  of  recovery  from  this  disease. 

Diagnosis. — We  consider  anaemia  pernicious  when  the  cor- 
puscles have  been  reduced  below  two  million  per  cubic  milli- 
metre, and  present  the  alterations  in  size  and  shape  that  we 
have  already  described.  The  percentage  of  haemoglobin  is 
not  reduced,  or  it  even  may  be  above  normal.  The  blood 
presents  megalocytes  (large  red  corpuscles),  microcytes  (below 
the  normal  size),  and  poikilocytes  (distorted  cells). 

Post-mortem  appearances. — The  blood-changes  have  already 
been  described. 

The  heart  is  flabby,  and  has  usually  undergone  fatty  de- 
generation ;  normal  hearts  have,  however,  been  recorded  ;  the 
interior  of  the  blood-vessels  has  undergone  similar  change. 
The  gastric  membrane  is  much  affected  (see  etiology).  The 
spleen  is  usually  normal,  as  are  the  lymph-glands;  nucleated 
red  corpuscles  have  been  noted  in  the  spleen  and  lymph-glands. 

The  fatty  tissue  of  the  long  bones  may  be  replaced  by  a  red 
marrow  resembling  the  osseous  system  of  the  infant.  These 
changes,  however,  are  not  peculiar  to  pernicious  anaemia,  and, 
as  Henry  states,  are  not  primary.  The  sympathetic  system 
is  by  some  considered  normal ;  others  have  remarked  a  fatty 
change,  and  an  increase  in  the  insterstitial  tissues  with  pig- 
mentation of  the  cells  has  been  recorded. 

Several  instances  of  decrease  in  size  of  the  supra-renals  have 
been  noticed. 

Treatment. — Arsenic  is  undoubtedly  our  main  reliance  in 
combating  this  almost  hopeless  malady.  Full  and  increasing 
doses  of  Fowler's  solution  may  be  administered  with  occasion- 
ally a  favorable  result.  Iron  is  of  secondary  importance;  in 
this  disease  it  has  seemingly  lost  its  almost  specific  powers, 
which  are  so  well  shown  in  cases  of  secondary  anaemia  or  in 
chlorosis. 

Transfusion  of  blood  or  milk  may  be  tried.  Inhalation  of 
oxygen  has  been  recommended,  but  medicinal  or  therapeutic 
measures  should  be  assisted  to  their  utmost  by  careful  hygienic 
and  dietetic  regulations. 

13 
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LEUKEMIA.* 

An  increased  number  of  colorless  corpuscles,  associated  with 
enlargement  of  the  spleen,  lymph-elements,  and  bone-marrow, 
constitutes  an  example  of  the  disease  leukaemia. 

Changes  in  the  hseniatopoetic  organs  have  caused  writers 
to  describe  the  disease  under  three  headings,  according  as  one 
or  the  other  organ  was  affected,  as  splenic,  lymphatic,  and 
medullary  or  myelogenous  leukaemia.  Rarely,  however,  is 
but  one  of  the  organs  affected  alone ;  most  often  is  the  spleen 
affected,  and  with  it  the  bone-marrow.  Cases  are  recorded  in 
which  the  thymus  and  thyroid  bodies  were  affected,  and  others 
in  which  the  tonsils  and  intestinal  glands  first  presented  ab- 
normalities, and  Kaposif  reports  a  case  in  which  the  lymphatic 
elements  of  the  skin  were  first  involved. 

Etiology. — Age :  The  disease  occurs  at  all  ages.  Trousseau 
and  Mosler  have  recorded  cases  at  fifteen  and  sixteen  months, 
Osier  one  in  a  suckling  of  eight  months,  Goodhart,  six  cases 
under  two  years,  and  one  of  us  in  a  child  of  four  and  a  half 
years.  J 

Sex. — Males  are  undoubtedly  more  liable  to  the  disease  than 
females. 

Prolonged  exposure  to  cold  is  said  to  be  an  exciting  cause. 
Poverty,  with  all  its  attendant  ills  and  worries,  presents  many 
predisposing  factors.  The  hemorrhagic  diathesis  appears  some- 
times as  a  cause,  notably  in  Howard's§  case  of  a  boy  whose 
mother  and  sister  were  bleeders,  he  having  also  suffered  much 
from  nose-bleed  when  a  young  child.  Traumatism  of  the 
spleen  and  bones  has  been  accorded  a  place  in  the  etiology. 
Syphilis  and  malaria  have  also  been  attributed  predisposing 
and  exciting  powers. 

Symptoms. — The  blood:  As  the  blood  is  removed  from  the 
finger  it  is  reddish-gray  or  brown,  pale-red,  grayish-red,  or 
chocolate-brown  ("  milch  chocolade"),  according  as  it  appears 
to  the  eyes  of  the  various  observers. 

*  Synonymes  :  Leucocythemia,  Bennett,  Henry, 
f  Wiener  Med.  Jahrbucher,  1885;  Osier,  ibid. 
X  Medical  News,  November  21,  1885. 
\  Montreal  General  Hospital  Reports,  vol.  i.,  1880. 
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Great  increase  in  the  number  of  colorless  corpuscles  is  at 
once  apparent,  until  they  may  bear  the  proportion  to  red  of 
one  to  twenty,  or  one  to  ten,  or  one  to  four.  Rarely  does  it 
go  below  this,  although  it  has  been  reported  as  low  as  one  to 
two.* 

The  corpuscles  are  no  longer  the  normal  white  cells,  but 
they  vary  much  in  size.  Their  amoeboid  movements  are  slow 
and  sluggish.  Some  of  the  cells  bear  a  close  resemblance  to 
the  marrow-cells,  and  Damonf  has  observed  in  the  blood  of  a 
boy  suffering  from  leukaemia  certain  crystals  different  from 
any  before  observed,  to  which  he  gave  the  name  "  Leuco- 
crystallin ;"  the  crystals  seen  in  the  sputum  of  asthmatic 
cases,  so  widely  known  as  Lyden'sJ  crystals,  have  also  been 
observed  in  the  blood  of  these  patients. 

The  red  corpuscles  are  but  little  affected.  Microcytes  and 
large  corpuscles  sometimes  occur,  but  we  do  not  see  the  many 
characteristic  alterations  that  occur  in  pernicious  anaemia. 

General  symptoms. — Insidious  in  onset,  the  disease  rarely 
comes  under  our  observation  until  the  lesions  are  well  advanced, 
the  spleen  enlarged,  and  the  abdomen  prominent,  when  we  will 
probably  note  extreme  shortness  of  breath,  marked  pallor,  and 
possibly  cedematous  extremities;  the  patient  will  complain  of 
dragging  in  the  side,  dizziness,  and  possibly  nose-bleed,  or,  as 
in  the  boy  reported  by  Howard,  a  sudden  and  fatal  haemateme- 
sis,  the  same  observer  reporting  the  case  of  a  girl  in  whom 
severe  hemorrhage  from  the  stomach  was  an  early  and  an 
alarming  symptom  ;  in  fact,  gastric  symptoms  are  rarely  absent, 
not  always,  however,  of  such  an  alarming  character  as  those 
just  referred  to.  Diarrhoea  is  an  almost  invariable  concomi- 
tant ;  melaena  may  occur. 

The  spleen  particularly,  and  possibly  the  lymphatic  glands, 
are  enlarged,  the  liver  may  be  and  is  most  usually  towards  the 
close  of  the  disease ;  ascites  is  usually  present  to  a  greater  or 
less  degree ;  it  may  either  be  due  to  pressure  from  the  enlarged 
abdominal  organs  or  to  a  general  hydraemic  condition  of  the 
blood.     The  profound  anaemia  may  cause  dizziness,  syncope, 

*  Osier. 

f  Boylston  Prize  Essay  on  Leucocythaemia,  1864  ;  Henry,  ibid. 

%  Sometimes  styled  Charcot's  crystals. 
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and  possibly  a  mild  delirium ;  headache  is  sometimes  com- 
plained of.  Osier  has  never  noticed  that  the  cases  were  sad  or 
morose,  as  stated  by  some  writers  on  the  subject. 

Hyperpyrexia  is  present  at  some  time  during  the  history  of 
the  case.  The  eye  presents  some  alterations  in  the  retina ; 
hemorrhages  even  may  occur;  these  hemorrhages  are  peculiar 
in  that  they  are  made  up  principally  of  white  corpuscles,  which 
on  ophthalmoscopic  examination  presentayellowish-white  color. 

The  precordial  region  will  usually  reveal,  on  auscultation, 
haemic  murmurs  which  are  so  often  heard  in  anaemic  con- 
ditions; the  pulse  is  quick,  soft,  and  compressible. 

The  spleen. — Pain  and  distress  in  the  splenic  region  is  very 
often  present;  the  organ  may  be  markedly  enlarged  and 
occupy  the  larger  portion  of  the  abdominal  cavity  or  even 
the  pelvic;  pressure  from  the  spleen  may  cause  interference  in 
the  venous  return,  or  it  may  even  cause  intestinal  obstruction ; 
a  murmur  has  been  heard  in  the  spleen,  and  Gerhardt  has 
known  one  to  pulsate. 

The  lymph-glands  are  not  affected  to  the  same  extent  as  in 
Hodgkin's  disease,  nor  do  we  often  note  them  as  causing 
severe  pressure-symptoms.  As  the  gland  increases  in  size 
there  may  be  local  tenderness  or  pain;  the  case  which  we 
have  reported  (ibid.)  presented  marked  enlargement  and  in- 
duration of  the  cervical  glands.  Perhaps  on  the  whole 
lymphatic  leukaemia  is  more  frequent  in  children  than  in 
adults. 

The  course  of  the  disease  is  usually  slow  and  chronic;  how- 
ever, in  children  it  is  apt  to  be  very  rapid.  Fortunately,  this 
acute  leukaemia  is  happily  very  rare ;  most  cases  succumb  to 
a  gradual  asthenia ;  a  sudden,  fatal  hemorrhage  may  arise  at 
any  time. 

Treatment. — In  the  early  stages,  before  profound  alterations 
have  occurred  in  the  spleen  or  lymph-glands,  and  while  the 
leucocytosis  is  but  moderate  in  degree,  some  prospects  of  a 
cure  may  be  entertained  ;  later,  however,  we  must  disabuse  our 
minds  of  such  comforting  thoughts  and  consider  that  the  most 
we  can  do  is  to  simply  palliate  symptoms. 

Iron,  arsenic,  and  quinine  are,  perhaps,  the  drugs  from 
which  we  will  derive  the  most  satisfactory  results;  they  must, 
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however,  be  administered  in  full  doses  and  be  continued  for 
several  months;  improvement  will  sometimes  occur  totally 
independent  of  any  and  all  form  of  treatment. 

The  symptoms  to  which  we  have  called  attention  require 
their  appropriate  symptomatic  treatment  as  they  arise. 

hodgkin's  disease.* 

The  majority  of  the  cases  of  this  disease  occur  among  the 
young.  Its  characteristics  are  anaemia  and  hyperplasia  of  the 
lymph-glands,  with  secondary  lymphatic  growth  in  other  parts 
of  the  body. 

A  proportionately  larger  number  of  males  are  affected  in 
this  disease  than  we  noted  in  leukaemia ;  an  hereditary  pre- 
disposition has  been  claimed  for  the  disease,  and  syphilis,  bad 
food,  exposure  of  all  kinds,  and  local  lymphatic  irritation 
have  been  looked  upon  as  predisposing  factors. 

The  blood. — There  is,  of  course,  anaemia  present,  but  the 
red  corpuscles  are  not  reduced  in  number  to  the  same  extent 
as  in  pernicious  anaemia;  they  are  usually  uniform  in  size; 
nor  does  poikilocytosis  exist  to  any  marked  extent ;  numerous 
microcytes  have  been  noted  in  a  few  instances.  Osier  has  not 
seen  the  nucleated  corpuscle  in  any  of  his  cases. 

The  white  corpuscles  are  not  very  much  increased,  although 
a  fair  amount  of  leucocytosis  may  be  present.  Schultze's  gran- 
ules are  present. 

General  symptoms. — The  earliest  symptoms  are  usually  re- 
ferable to  the  lymphatic  glands,  which  in  their  incipiency 
present  a  painless  enlargement,  usually  attracting  the  pa- 
tient's attention  more  by  their  inconvenience  than  by  actual 
pain.  The  cervical  glands  are  generally  first  affected,  then  the 
axillary.  Should  the  bronchial  or  mesenteric  glands  be  first 
affected,  and  produce  mechanical  interference  with  the  functions 
of  the  organism,  great  difficulty  in  correctly  interpreting  the 
case  may  arise.  Writers  mention  examples  of  this  disease 
in  which  the  early  symptoms  were  marked  dyspnoea,  oedema  of 
the  extremities,  thoracic  pains,  or  even  in  one  case  paraplegia. 


*  Synonymes :  pseudo-leukaemia,  adenoid  disease,  ancemia  lymphatica, 
and  many  others. 
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The  anaemia  seems  to  increase  in  proportion  to  the  glandular 
hypertrophy.  Hemorrhage  is  not  so  liable  to  occur  as  in 
leukaemia.  The  heart  and  circulation  present  the  ordinary 
symptoms  and  murmurs  depending  upon  anaemia,  and  are 
usually  in  proportion  to  its  severity ;  these  symptoms  may  be 
further  increased  by  pressure  of  the  glands  upon  the  nerves. 

In  this  disease  fever  is  a  marked  and  prominent  symptom. 
Osier  considers  that  an  irregular  hectic  type,  with  morning  re- 
missions, is  the  most  common ;  he  has,  however,  noted  ague- 
like paroxysms,  with  rigors,  a  hot  and  a  sweating  stage. 
During  the  height  of  the  fever  the  glands  may  become  much 
swollen.  Respiratory  symptoms  of  two  varieties  arise, — 
those  dependent  upon  the  anaemia,  as  breathlessness,  and  those 
depending  upon  pressure  from  the  enlarged  glands;  even 
pleuritic  effusion  has  thus  been  caused  (Osier),  due  to  pressure 
on  the  azygos  and  intercostal  veins. 

Dyspepsia,  dysphagia,  gastro-intestinal  troubles,  constipa- 
tion, enlargement  of  the  liver  and  spleen,  jaundice,  and  ascites 
may  all  arise;  the  nervous  system  and  the  special  senses 
become  deranged ;  albumen  may  be  present  in  the  urine. 

Prognosis. — This  depends  much  upon  the  situation  of  the 
lymphatic  enlargement  and  the  rapidity  with  which  it  takes 
place.  The  disease  may  either  prove  rapidly  fatal  in  from 
two  to  four  months  or  it  may  extend  over  a  period  of  years, 
death  eventually  taking  place  from  asthenia ;  death  may  occur, 
however,  at  any  time  from  pressure  on  the  vital  structures  by 
the  enlarged  glands. 

Treatment — As  we  would  expect  from  our  experience  in 
other  blood-diseases,  arsenic  is  of  much  benefit;  it  must,  how- 
ever, be  given  in  full  doses  until  its  early  toxic  effects  are 
noticeable,  when  the  dose  may  be  reduced  but  not  discon- 
tinued. Under  this  plan  of  treatment  we  will  occasionally 
have  the  satisfaction  of  seeing  the  glands  become  smaller  and 
smaller;  but  rarely,  however,  will  we  meet  with  a  complete 
recovery.  Phosphorus,  iron,  quinine,  cod-liver  oil,  and  gen- 
eral tonics  may  be  exhibited  ;  local  frictions  or  inunctions  to 
the  enlarged  glands  have  but  little  if  any  effect;  substances 
injected  into  these  glands  do  not  seem  to  have  any  appreciable 
effect. 


and  Circulation  in  Infancy  and  Adolescence.  199 

If  the  glands  are  small,  isolated,  and  accessible,  they  may 
be  removed.  Tracheotomy  is  sometimes  demanded  for  occlu- 
sion of  the  glottis  or  trachea. 

HEMOPHILIA.* 

This  is  peculiarly  a  congenital  or  hereditary  abnormality, 
whose  full  recognition  and  accurate  description  is  due  to  the 
acumen  of  American  physicians.  While  most  cases  present 
undoubted  evidences  of  heredity,  still  the  disease  may  arise 
in  a  child  whose  ancestors  present  not  a  trace  of  the  disorder. 
Most  of  these  children  succumb  to  the  disease ;  some,  however, 
have  lived,  and  in  turn  procreated  bleeders.f  Males  are  more 
prone  to  be  affected  than  females. 

OslerJ  presents  many  cases,  and  an  interesting  family  gene- 
alogy showing  the  strong  hereditary  tendency  of  the  disease. 

Age. — Grandidier§  has  shown  that  the  large  proportion  of 
cases  occur  from  the  first  year  to  the  end  of  the  second  year ; 
rarely  does  the  first  bleeding  occur  after  the  twelfth  year,  and 
in  only  one  case  has  it  occurred  after  the  fifteenth  year. 
Bleeders  are  seen  under  all  conditions  of  life,  although  cli- 
mate seems  to  have  some  effect  in  determining  the  disease ; 
most  cases  are  seen  in  cold,  damp  localities,  still  warm,  equable 
climates  present  a  few  illustrations  of  haemophilia.  Families 
who  are  the  subject  of  this  disease  are  apt  to  be  very  prolific. 

Symptoms. — Marked  symptoms  appear  during  the  early 
years  of  life;  in  fact,  the  condition  is  usually  well  established 
before  the  fifth  year. 

Osier  agrees  with  Legg  and  Grandidier  in  that  the  symp- 
toms may  be  grouped  under  three  divisions :  external  bleed- 
ings, spontaneous  and  traumatic;  interstitial  bleedings,  pete- 
chias, and  ecchymoses;  and  the  joint-affections.  The  latter 
observer  cites  the  following  localities  which  were  affected 
in  the  order  named  :  epistaxis ;  from  the  mouth,  stomach, 
bowels,  urethra,  lungs,  skin  of  head,  tongue  and  finger-tips, 

*  Synonymes  :  Hereditary  hemorrhage,  hemorrhagic  diathesis,  hcemato- 
philia,  Blutterkrankheit,  idiosyncrasia  hemorrhagica. 

f  Bleeder  is  the  term  applied  to  one  who  is  the  subject  of  haemophilia. 

%  Ibid.,  p.  933. 

\  Die  Hamophilie,  Leipzig,  Zweite  Auflage,  1877. 
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tear-papilla,  female  generative  organs,  external  ear,  cerebral 
hemorrhage,  navel  (long  healed).  A  ease  is  also  recorded  in 
which  a  child  bled  to  death  from  the  scrotum. 

Severe  and  even  fatal  hemorrhage  may  result  from  trauma- 
tism or  from  the  most  trivial  operations,  as,  for  instance,  the 
extraction  of  a  tooth,  leeching,  blister,  or  vaccination.  The 
bleeding  in  these  cases  is  always  simply  a  capillary  oozing, 
which  may  last  for  hours,  days,  or  weeks. 

The  interstitial  hemorrhages — hematoma,  petechia?,  etc. — 
may  either  arise  spontaneously  or  be  the  result  of  trauma; 
the  extremities  are  usually  affected,  less  commonly  the  mucous 
and  serous  membranes. 

Joint-affections  are  commonly  met  with;  they  may  present 
simply  slight  pain  or  intense  inflammation  and  redness,  resem- 
bling rheumatism.  The  large  joints  are  generally  affected, 
particularly  the  knees. 

Treatment. — When  hemorrhage  occurs  the  ordinary  means 
for  its  arrest  must  be  tried,  both  locally  and  internally ;  ergot 
and  iron  have  been  of  service. 

During  the  absence  of  bleeding  all  our  measures  should  be 
directed  to  prevent  its  recurrence;  the  patients  must  be 
guarded  against  trauma  or  the  most  trivial  operations ;  teeth 
should  not  be  extracted.  Females  of  a  bleeder  family  should 
not  be  allowed  marriage,  as  some  of  their  male  children  will 
inevitably  be  affected.  A  suitable  warm  and  equable  climate 
should  be  selected  for  winter  residence. 

THROMBOSIS   AND    EMBOLISM. 

The  two  great  generators  of  blood-clots — the  paraglobulin 
is  contained  mainly  in  the  white  corpuscles  and  the  fibriuo- 
genous  material  found  in  solution  in  the  plasma — uniting  are 
acted  upon  by  a  fibrin  ferment,  possibly  contained  in  the  white 
corpuscles,  and  cause  clotting,  or  the  formation  of  fibrin,  to  take 
place;  but  this  requires  another  element,  in  many  cases  equally 
important, — namely,  an  abnormal  condition  of  the  endothelium 
of  the  blood-vessels.  According  to  Weigert  the  death  of  the 
white  corpuscle  is  essential,  and  according  to  the  experiments 
of  others  the  destruction  of  the  red  corpuscle  is  equally  im- 
portant.    Indeed,  the  investigations  of  Virchow  have  shown 
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that  the  disease  of  the  blood-vessel  is  not  essential  in  the 
formation  of  a  clot;  in  all  probability  destruction  of  the  blood- 
cells  with  stagnation  of  the  circulation  are  to  be  looked  upon 
as  the  essential  elements.  This  probably  accounts  for  the  fact 
that  we  see  so  many  very  diseased  hearts  capable  of  sustain- 
ing life  and  permitting  blood  which  is  healthy  to  pass 
through  them,  and  again  heart-clots,  or  infarcta,  forming  in 
acute  disease  in  childhood  when  the  endothelium  is  normal 
but  when  stagnation  has  taken  place  in  the  circulation  and  the 
blood  itself  disorganized. 

What  is  understood  as  thrombosis  is  a  clot  formed  in  a 
vessel  and  remaining  in  situ.  When  it  becomes  detached  and 
enters  the  current  it  becomes  an  embolus,  though  under  the 
latter  definition  would  come  any  foreign  body  that  is  carried 
through  the  circulation.  Of  course  the  effects  of  such  plugging 
of  the  vessels  or  stoppage  of  circulation  are  purely  mechani- 
cal, but  infectious  emboli  may  carry  disease  to  distant  parts  of 
the  body. 

In  children's  practice  the  question  of  thrombosis  and  embo- 
lism becomes  an  extremely  interesting  and  important  one;  we 
find  embolism  resulting  from  thrombosis  in  the  peripheral 
veins,  such  as  the  renal,  the  umbilical,  the  diploic,  but  more 
especially  of  the  veins  in  the  more  dependent  part  of  the  body, 
as  the  femoral,  the  internal  saphena,  or  the  cerebral  sinus,  and 
lateral  sinuses,  owing  to  the  tendency  of  clot-formation,  on  ac- 
count of  the  vis  a  tergo  and  thoracic  aspiration,  but  we  may  also 
have  autochthonous  clots  in  the  pulmonary  artery  from  pressure 
of  enlarged  glands  of  the  neck  or  bronchial  glands.  We  may 
also  have  clots  formed  from  stasis  of  the  circulation  due  to 
mitral  disease  of  long  standing. 

Thrombosis  may  occur  also  in  diseases  of  the  cytogenetic 
organs,  as  in  lymphadenoma,  leucothythsemia,  and  we  may  also 
have  it  in  typhoid  fever,  diphtheria,  pyaemia,  and  certain  sur- 
gical cases;  indeed,  in  all  forms  of  febrile  disease  where  great 
destruction  of  corpuscles  has  taken  place  blood-clotting  is 
imminent,  and  the  seat  of  the  thrombus  will  be  mainly  de- 
pendent upon  local  causes.  The  lodging  of  an  embolus, 
whether  venous  or  arterial,  will  be  purely  a  matter  of  accident. 
Venous  emboli  may  be  carried  from  any  of  the  venous  trunks 
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into  the  right  heart  and  lodged  in  the  pulmonary  artery  or  in 
its  ramifications;  the  symptomatology  will  be  mainly  de- 
pendent upon  the  mechanical  obstruction  caused  by  this. 

The  division  made  by  Beverley  Robinson  is  eminently  cor- 
rect,— into  the  sudden  fatal,  the  grave,  the  benign.  In  the 
first  form  the  main  trunk  or  both  divisions  are  suddenly 
obstructed.  Respiration  becomes  rapid,  aud  exaggerated 
attempts  are  made  at  breathing.  There  is  no  obstruction  to 
the  entrance  of  air,  but  the  fault  lies  with  the  supply  of 
veuous  blood,  which  cannot  reach  the  radicles  of  the  pulmonary 
artery,  and  the  current  is  dammed  back  upon  the  right  heart 
and  venous  system.  There  is  intense  dyspnoea,  pallor  of  face, 
rapid  and  irregular  heart-action  ;  there  is  difficult  oxygenation, 
and  death  is  the  result  of  asphyxia.  But  where  the  embolus  is 
lodged  in  the  right  heart,  sudden  stoppage  to  the  circulation 
may  take  place  and  a  fatal  syncope  result. 

In  the  second  form  the  secondary  division  of  the  pulmonary 
artery  is  plugged,  the  same  series  of  symptoms,  still  with  the 
suddenness,  take  place.  We  have  the  gasping  respiration, 
deep  and  frequent,  absence  of  all  evidence  of  pulmonary  dis- 
ease, no  dulness  on  percussion,  no  rales,  but  a  rough  respira- 
tory murmur ;  there  may  be  a  venous  pulse  through  tricuspid 
regurgitation ;  there  is  gradual  cyanosis.  Death  gradually  oc- 
curs, and  probably  preceding  it,  sanguinolent  sputa,  and  local 
physical  signs  of  infarcta  exist.  Some  suppose  that  if  the 
branches  of  the  pulmonary  artery  are  only  partially  plugged, 
permitting  the  current  of  blood  to  surround  the  embolus, 
reabsorption  may  take  place. 

In  the  third  division  minute  infarcta  occur  in  the  minor 
ramifications  of  the  pulmonary  artery.  These  are  apt  to  be 
carried  to  the  right  and  left  lungs,  into  the  median  and  lower 
lobes,  and  as  these  emboli  soften  in  the  centre  and  disintegrate, 
they  may  be  absorbed,  and  few  symptoms  may  be  the  result. 
When  these  radicals  of  the  pulmonary  artery  are.  obstructed 
no  collateral  circulation  can  be  carried  on  through  the  bron- 
chial artery,  as  the  circulation  between  the  two  is  absolutely 
independent;  the  bronchial  arteries  are  those  of  nutrition  ;  the 
pulmonary  artery  keeps  up  the  function  of  the  lung. 

Of  course  it  is  readily  recognized  that  some  forms  of  pulmon- 
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ary  embolism,  depending  greatly  at  which  point  the  embolus 
lodges,  may  give  rise  to  pulmonary  consolidation,  or  extension 
to  the  pleura  may  take  place,  with  effusion  or  plastic  deposit, 
which  may  be  either  unilateral  or  bilateral. 

The  importance  of  emboli  as  carriers  of  septic  matters  should 
always  be  recognized ;  in  this  way  tubercular  infection  may  be 
carried,  or  hydatids  in  embryo  may  be  localized  in  the  pulmon- 
ary tissue.*  From  what  we  have  seen,  pulmonary  thrombosis 
is  by  no  means  a  rare  occurrence,  and  the  only  means  of  differ- 
ential diagnosis  between  pulmonary  embolism  and  thrombosis 
during  life  are  the  suddenness  of  the  symptoms  in  the  former 
case,  with  the  pre-existence  of  disease,  to  which  could  be  at- 
tributed the  formation  of  a  thrombus,  and  in  the  latter  case  to 
the  evidence  of  a  more  gradual  plugging  of  the  pulmonary 
artery. 

CARDIAC  THROMBOSIS. 

Blood-clotting,  which  may  fill  the  heart  with  coagula,  is 
brought  about  by  so  many  causes  that  naturally  it  has  led  to 
much  discussion  in  medical  literature.  The  same  condition 
that  will  produce  clots  elsewhere  will  have  more  or  less  ten- 
dency to  cause  a  coagulum  to  form  in  the  cavity  of  the  heart, 
independent  of  any  lesion  affecting  the  endocardium  itself. 
The  anatomical  arrangement  of  the  cardiac  cavity  is  such  as 
to  intercept  the  column  of  blood  which  flows  through  it.  An 
embolus  carried  from  a  distant  venous  trunk  and  lodged  in 
the  reticulated  surface  of  the  cavity  of  the  right  heart  will 
often  become  a  predisposing  cause  to  thrombosis,  as  much  so 
as  would  a  roughened  endocardium  or  diseased  blood  checked 
in  its  course  by  cardiac  weakness ;  the  slow  precipitation  of 
coagula  is  by  no  means  uncommon  in  the  febrile  affections 
of  childhood,  and  especially  those  diseases  which  are  accom- 
panied by  disorganization  of  blood,  with  increase  in  the  fibro- 
genetic  elements  and  corpuscular  death.     The  appearance  of 

*  An  extremely  interesting  case  has  just  occurred  in  Dr..  Osier's  wards 
in  the  University  Hospital.  A  boy,  setat.  13,  with  mitral  disease  and  its 
many  concomitants,  presented  on  the  post-mortem  table  a  pneumothorax 
of  peculiar  origin.  A  hemorrhagic  infarct  had  ruptured  through  the 
periphery  of  the  lung  and  torn  through  the  visceral  pleura,  forming  a 
lung  fistula  and  greatly  distending  the  pleural  sac  with  air. 
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such  a  clot,  whitened  by  the  precipitation  of  its  fibrin  and  the 
washing  out  of  its  coloring-matter,  its  close  adherence  to  the 
papillary  muscles,  its  firm  seat  in  the  net- work,  and  the  pro- 
longation of  its  tendrils  in  the  direction  of  the  blood -current, 
has  given  rise  to  the  theory  of  a  polypoid  degeneration,  the 
formation  of  concretions  due  to  inflammation  of  the  lining 
membrane  of  the  heart. 

To  Virchow,  who  followed  in  the  footsteps  of  Van  Sweeten, 
we  are  indebted  for  a  clear  understanding  of  the  causation  of 
infarcta,  which  may  have  formed  in  any  part  of  the  circulation, 
either  arterial  or  venous,  carried  into  the  venous  or  arterial 
trunks  through  the  heart,  and  lodged  in  the  narrower  vessels 
of  the  arterial  or  venous  system.  But  we  also  know  that  the 
same  result  will  follow  a  clot  formed  in  the  heart  itself;  through 
detachment  of  a  calcareous  valve,  dilatation  of  the  heart,  peri- 
carditis, roughened  walls,  a  similar  result  may  be  brought 
about ;  but  it  requires  more  than  this  simple  slowing  of  the 
circulation.  Disease  of  the  heart  itself  will  not  always  pro- 
duce cardiac  thrombosis ;  a  change  must  occur  in  the  charac- 
ter of  the  blood  itself  to  bring  this  about.  This  latter  has 
been  termed  the  vital  or  pathological  cause,  and  is  not  de- 
pendent entirely  upon  the  death-agony.  In  proof  of  this  we 
have  the  statements  of  Harley  in  the  early  febrile  stage  of 
scarlet  fever.  We  find  it  in  certain  inflammatory  diseases,  we 
have  noted  it  ourselves  frequently  in  measles,  and  it  is  one  of 
the  causes  of  early  death  in  diphtheria.  In  rheumatism,  of 
course,  we  have,  as  a  frequent  complication,  endocarditis,  which 
aids  in  its  formation  by  adding  a  roughened  endocardium. 

The  symptoms  depend  greatly  upon  the  rapidity  of  forma- 
tion, also  naturally  upon  the  size  of  the  clot.  They  are  usually 
brought  about  by  the  presence  of  the  foreign  body  within  the 
cardiac  cavity  and  the  obstruction  to  the  circulation.  They 
are  more  or  less  dependent  upon  the  strain  thrown  upon  the 
heart,  and  are  frequently  greatly  exaggerated  by  excitement, 
by  the  febrile  condition,  sudden  movements,  or  displacements 
of  the  heart  by  pressure  from  existing  pericarditis,  or  large 
amounts  of  gas  in  the  stomach.  When  they  occur  in  the  right 
heart,  as  they  most  usually  do,  the  sounds  in  the  left  heart  are 
unchanged,  while  those  of  the  right  become  distant  and  muffled. 
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Some  authors  note  a  soft  or  possibly  a  rough  and  harsh  bruit 
in  the  precordial  region,  which  may  be  transmitted  into  the 
aorta,  with  a  doubling  of  the  first  sound ;  but  this,  indeed,  is  a 
difficult  matter  upon  which  to  base  a  diagnosis.  We  should 
take  into  consideration  the  irregularity  and  intermittency  of 
the  cardiac  action, — the  word  tumultuous  seems  to  describe  it 
better.  In  connection  with  abnormal  heart-sounds,  the  rapidity 
of  onset,  a  modification  of  the  normal  sounds  by  which  they 
become  muffled  and  indistinct,  all  complicating  some  disease, 
which  we  recognize  as  predisposing  to  cardiac  thrombi,  are 
sufficient  for  a  diagnosis.  Should  the  right  heart  become  en- 
gorged, as  it  naturally  will  do,  percussion-dulness  will  be 
marked  over  an  extended  area.  There  will  be  turgescence  in 
the  venous  trunks,  hyper-resonant  pulmonary  percussion,  and 
the  symptoms  before  noted,  showing  the  plugging  of  the  pul- 
monary artery.  There  would  be  a  sudden  and  marked  asphyxia 
in  the  first  instance,  and  a  more  gradual  evidence  of  venous 
stasis  in  the  latter. 

To  those  who  have  witnessed  at  the  bedside  the  sudden 
plugging  of  the  pulmonary  artery,  with  its  frightful  conse- 
quences, no  description  is  necessary  to  aid  them  in  forming  a 
diagnosis.  The  same  sequence  of  symptoms,  dispossessed  to  a 
certain  extent  of  the  horrors  of  suddenness  of  onset,  will  follow 
the  formation  of  a  cardiac  thrombus  as  a  complication  of  acute 
disease. 

Prognosis. — The  question  is  often  asked  after  a  cardiac 
thrombus  has  formed,  Can  reabsorption  take  place?  and 
though  it  seems  almost  impossible  theoretically  that  such  a 
fortunate  result  can  be  attained,  reports  of  cases  prove  that 
occasionally  a  clot  has  formed  sufficiently  large  to  produce  a 
series  of  symptoms  that  make  the  diagnosis  positive.  Post- 
mortem examinations  and  clinical  experience  have  shown 
that  small  clots  out  of  the  way  of  the  direct  circulation  may 
exist  without  marked  disturbance,  and  concretions  form  and 
absorption  take  place,  or  disintegration  result  in  emboli 
which  may  cause  pysemic  symptoms  or  disturbances  in  distant 
organs.  Of  course  we  must  bear  in  mind  the  distinction  be- 
tween the  cadaveric  clot,  those  occurring  during  the  death- 
agony,  and  those  that  are  ante-mortem ;  to  the  latter  we  have 
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called  especial  attention.  As  a  complication  of  acute  disease 
of  childhood  the  question  of  heart-clots  becomes  a  matter  of 
importance.  Attention  has  been  called  to  it*  by  one  of  us  in 
diphtheria,  scarlet  fever,  and  measles,  and  at  that  time  the 
thrombus  was  attributed  to  an  increase  in  fibrin  due  to  the 
rapid  tissue-change,  the  importance  of  pushing  an  alkaline 
treatment  from  the  start  was  urged,  and  again  in  reporting 
the  death  of  a  number  of  cases  of  malignant  measles.f  The 
mode  of  death  was  peculiar.  The  fatal  signs  came  on  suddenly 
and  with  frightful  intensity :  the  gasping  breathing,  the  frantic 
efforts  to  obtain  air,  the  imploring  look,  with  consciousness  not 
impaired  but  seemingly  unduly  acute,  until  the  final  convulsion 
or  gradual  cyanosis  brought  the  end. 

The  turgid  veins,  venous  engorgement,  the  feeble  pulse,  the 
fluttering  heart,  pointed  unmistakably  to  but  one  cause, — the 
gradual-forming  right-sided  heart-clot ;  and  the  post-mortem 
appearances  as  demonstrated  at  the  section  gave  us  a  large, 
tough,  chicken-fat  clot  obstructing  the  venous  circulation, 
firmly  planted  in  the  right  heart  and  its  tributaries,  too  often 
exhibited  to  be  disputed.  One  of  the  earliest  symptoms  of 
this  impending  danger  was  undue  rapidity  of  respiration.  The 
child  seemed  to  be  doing  well,  but  its  eruption  irregular,  prob- 
ably incomplete,  or  dark  and  mottled  and  in  blotches,  when 
attention  would  be  called  to  the  great  rapidity  of  respiration, 
with  a  peculiar,  gasping  inspiration,  fish-like  in  character. 
The  other  fatal  symptoms  would  follow  rapidly,  and  within 
twelve  hours  the  child,  despite  carbonate  of  ammonia,  warm 
baths,  digitalis,  etc.,  would  die  of  heart-clot.J  In  some  cases 
pneumonia  was  absent ;  where  it  existed  the  fatal  issue  might 
have  been  brought  about  by  stasis  in  the  circulation.  The 
immense  number  of  micrococci  found  in  the  blood  was  looked 
upon  as  a  possible  cause  in  the  determination  of  the  clot;  but 
the  fact  remains  the  same,  whether  we  adopt  this  view  or  not, 

*  Journal  of  American  Sciences,  January,  1882. 

f  Philadelphia  Medical  Times,  August  12,  1882. 

X  The  blood-clotting  and  manner  of  closure  of  the  ductus  arteriosus  and 
hypogastric  artery  is  fully  described  and  illustrated  by  J.  Collins  War- 
ren, "The  Ilealing  of  Arteries,"  etc.  New  York:  William  Wood  & 
Co.,  188G,  pp.  111-137. 
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that  in  all  of  the  diseases  of  childhood  that  are  accompanied 
by  a  febrile  state  with  blood -disorganization,  where  the  patho- 
logical and  mechanical  elements  are  combined,  cardiac  throm- 
bosis of  the  left  heart  deserves  serious  consideration. 


ADDENDA. 


I.  See  page  33. 

Cardiac  ectropion — fissure  of  the  sternum — is  among  the  recorded 
anomalies  of  the  thoracic  walls  which  become  of  interest  to  us  in  our 
present  studies.  Martin  *  records  an  instance  occurring  in  a  female 
child  who  presented  at  birth  an  almost  complete  absence — or,  at  all 
events,  a  marked  fissure — of  the  sternum.  There  was  a  breach  of 
about  two  inches  in  continuity  of  the  bony  thoracic  wall,  in  the  space 
usually  occupied  by  the  sternum,  in  its  whole  extent.  The  space  was 
covered  only  by  soft  structures,  which  flapped  inward  and  outward 
with  each  respiratory  act.  The  heart  lay  within  this  space,  and  could 
be  readily  grasped  through  its  thin  covering.  There  was  a  similar 
deficiency  in  the  abdominal  wall,  the  recti  abdominis  being  separated 
or  non-developed.  There  was  also  an  umbilical  hernia.  The  child 
was  then  four  and  a  half  months  old.  The  anomaly  of  itself  rarely 
proves  fatal ;  most  cases  reach  advanced  adult  life.  Our  friend  Dr. 
G.  E.  de  Schweinitz  has  noted  the  condition  in  a  male  adult. 


II.  See  page  49. 

Osier f  states  that  "there  is  no  known  disease  in  which  endocarditis 
is  so  constantly  found  post-mortem  as  chorea;"  it  is  exceptional  to 
find  the  heart  healthy.  He  doubts  that  even  acute  articular  rheuma- 
tism, which  is  so  prone  to  endocardial  complications,  can  be  compared 
to  chorea  in  this  respect. 


III.  See  page  74. 

The  percussion  outline  is  much  altered  when  an  effusion  arises ;  the 
area  of  dulness  is  markedly  increased.  By  some  it  is  said  to  assume 
a  pyramidal  or  pear  shape  with  the  base  downward ;  %  others  state  that 
the  effusion  always  increases  the  lateral  area  of  dulness  and  produces 

*  N.  Y.  Med.  Rec,  Sept.  24,  1887. 

f  "  The  Cardiac  Relations  of  Chorea,"  Am.  J.  Med.  Sc.,  Oct.,  1887,  p.  375. 

X  Da  Costa,  Flint,  Sibson,  Bauer,  and  others. 
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an  absolute  flatness  in  the  5th  right  intercostal  space,  at  from  two  to 
three  centimetres  from  the  right  edge  of  the  sternum.* 

IV.  See  page  74. 

Eotch,  however,  concludes  from  experiments  upon  the  pericardium 
of  sixteen  infants  and  four  adults  that  the  apex  remains  in  its  normal 
position,  and  that  the  higher  impingement  noted  in  these  cases  is  not 
due  to  the  apex,  but  to  the  tumultuous  action  of  the  side  of  the  heart. 

V.  See  page  101. 

Latent  pericarditis — sometimes  styled  idiopathic — is  occasionally  met 
with  in  the  young.  For  instance,  Sturges  f  records  the  following  case : 
A  boy  eet.  seven  suddenly  fell  down  dead  after  running  a  short  dis- 
tance ;  child  had  always  enjoyed  good  health,  and  there  was  no  history 
of  any  previous  illness.  Post-mortem  showed  marked  pericardial  ad- 
hesions, with  some  recent  lymph,  but  no  serum.  No  cause  could  be 
assigned  as  to  the  origin  of  the  pericarditis.  Da  Costa  t  reports  an- 
other case,  in  an  Italian  boy  aged  fourteen,  remarking  that  it  was  a 
case  of  purely  idiopathic  pericarditis,  and  that  he  could  recall  other 
cases  from  hospital  and  private  practice. 

VI.  See  page  135. 

Sansom  $  relates  the  case  of  a  lad  who  consulted  him  solely  for  the 
symptoms  of  incontinence  of  urine,  and  in  whom  well-marked  aortic 
disease,  with  hypertrophy  of  the  left  ventricle,  was  found  to  be  present. 

VII.  See  page  145. 

Children  show  a  wonderful  immunity  from  the  toxic  action  of  arsenic ; 
more  particularly  is  this  seen  in  the  anaemia  of  heart  disease.  Conse- 
quently, the  dose  may  be  relatively  very  large.  Some  recent  obser- 
vations on  this  subject  have  been  made  by  Osier.  || 

VIII.  See  page  152. 

Hutchinson^"  has  observed  an  aneurism  of  the  arch  of  the  aorta  in 
a  girl  aged  four  years,  who  died,  after  ten  days'  illness,  of  acute  peri- 


*  Rotch,  Trans.  Mass.  Med.  Soc,  1878. 
f  Lancet,  London,  July,  1885,  p.  153. 

%  Med.  Times,  Phila.,  Dec.  15,  1887,  p.  161. 

#  Lancet,  London,  Aug.  13,  1877. 
||  Thera.  Gaz.,  Nov.  15,  1886. 

f  Trans.  Path.  Soc,  Lond.,  v.  104. 
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carditis ;  the  sac  hung  from  the  arch  of  the  aorta  into  the  pericardium, 
somewhat  compressing  the  pulmonary  artery.  Keen*  has  recorded 
ten  cases  of  aneurism  in  girls  between  the  ages  of  eight  and  eighteen 
years,  together  with  several  other  cases  which  more  properly  come 
under  the  province  of  the  surgeon. 

IX.  See  page  152. 

An  aneurism  of  the  ductus  arteriosus  has  been  observed  by  Billard 
and  Thore,f  and  LeullichJ  has  observed  a  case  in  an  infant  ten 
weeks  old,  the  aneurism  measuring  15  mm.  in  diameter,  filled  with 
clots,  and  opened  3  cm.  farther  down  in  the  descending  aorta.  Mar- 
tin I  has  recorded  an  aneurism  of  the  ductus  arteriosus  in  a  child 
a  month  old ;  it  was  the  size  of  a  small  nut,  filled  with  clots,  and 
impervious. 

*  Med.  News,  Phil.,  Dec.  24,  1887,  p.  725. 

f  Archiv.  gen.  de  Med.,  1850. 

%  Arch.  d.  Heilkunde,  1876 ;  quoted  by  Paul  (ibid.). 

I  Bull.  Soc.  Anat.,  1827,  ii.  17. 
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Anaemia,  178. 

age,  187. 

classification  of,  180. 

diagnosis,  193. 

etiology,  187. 

general  symptoms,  191. 

lymphatic,  181. 

medullary,  181. 

microscopic  examination  of  blood 
in,  189. 

pernicious,  187. 

post-mortem  appearance,  193. 

prognosis,  192. 

sex,  188. 

simple,  180. 

treatment,  193. 
Aneurism,  151. 

cerebral,  152. 

spurious,  154. 
Angina  pectoris,  169. 

age  affected  with,  171. 

cause  of,  170. 

diagnosis  of,  171. 

pathology  of,  171. 

prognosis,  171. 

treatment,  172. 
Anomalies,  classification  of,  25. 
Aorta,  dimensions  of  the  circumfer- 
ence of,  125. 
Aortic  disease,  123. 
Aortic  insufficiency,  123. 

cardiograph  tracing  of,  126. 

symptoms  and  physical  signs  of, 
125. 
Aortic  stenosis,  129. 

pulse-tracing,  130. 

symptoms  and  physical  signs  of, 
129. 

the  murmur,  130. 

the  pulse,  130. 
Arterial    vessels,    transposition     and 

malformation  of,  30. 
Atrophy  of  the  heart,  161. 


Auriculo-ventricular   anomalies,  nu- 
merical, 31. 
Auscultation,  18. 

Blood,  character   of,  in  a  new-born 
child,  182. 

constituents  of,  175. 

diseases  of,  175. 

formation  of,  176. 

specific  gravity  of,  185. 
Bruit  de  galop,  169. 

Cardiac  neuroses,  162. 

thrombosis,  203. 
Chlorosis,  185. 

pathology,  185. 

symptoms,  185. 

treatment,  187. 
Circulation,  foetal,  20. 

independent,  22. 
Congenital  disease  of  heart,  22. 
Congenital  heart  diseases,bibliography 
of,  44-47. 

duration  of  life,  38. 

murmur  of,  36. 

physical  signs  of,  35. 

prognosis,  37. 

symptoms  of,  34. 

treatment,  38. 
Cyanosis,  39. 

cases  of,  42-44. 

frequency  of,  40. 

geographical  localities  of,  40. 

sex,  40. 

symptoms  of,  42. 

time  of  appearance,  41. 

Dilatation,  at  puberty,  157. 

causes  of,  156. 

treatment,  160. 
Diseases  of  the  blood,  175. 
Dose,  method  of  determining,  150. 
Doubling  of  the  heart-sounds,  167. 
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Ductus  arteriosus,  closure  of,  31. 

Embolism,  200. 

Endo-  aud  pericarditis,  treatment  of, 

80. 
Eudocarditis,  48. 

acute  ulceration,  treatment  of,  84. 

auscultation,  53. 

classification  of,  50. 

etiology,  48. 

in  foetus  and  new-born,  56. 

inspection,  53. 

local  signs,  51. 

palpation,  53. 

physical  signs,  52. 

post-mortem  lesions,  54. 

prognosis,  54. 

septic,  52. 

symptoms  and  diagnosis,  50. 

temperature  in,  51. 

ulcerative,  57. 

with  case,  55,  56. 
Exophthalmic  goitre,  173. 

Foetal  circulation,  20. 
Foramen  ovale,  26. 
closure  of,  27. 
Functional  disorders  of  the  heart,  162. 

Goitre,  exophthalmic,  173. 
pathology,  174. 
prognosis,  174. 
symptoms,  173. 
treatment,  174. 

Haemopericardium,  100. 
Haemophilia,  199. 
Heart,  anatomy  of,  9. 

atrophy  of,  161. 

congenital  diseases  of,  22. 

development  of,  22-24. 

displaced,  30. 

functional  disorders  of,  162. 

inherent  power  in  growing,  41. 

left,  congenital  defects  in,  29. 

position  and  limits  of,  in  children, 
(Wassilewski),  12. 

relations  to  thorax,  10-13. 

situation  of  apex,  10. 

topography  (chart),  11. 
Heart-tumors,  new  growths,  and  par- 
asites, 106. 
Heart's  action,  infrc(|U('ncy  of,  166. 
lit  morrhagic  pericarditis,  72. 


Hodgkin's  disease,  197. 
Hydropericardium,  100. 
Hypertrophy,  forms  of,  154. 
Hypertrophy  and  dilatation,  154. 

physical  signs  and  symptoms,  158. 

prognosis,  159. 

treatment,  160. 

Infrequency  of  the  heart's  action,  166. 
Inspection,  15. 

Leukaemia,  194. 
lymphatic,  181. 
medullary,  181. 
splenic,  181. 

Malformations,  classification  of,  25. 
Mitral  regurgitation,  113. 
Myocarditis,  101. 

diagnosis,  105. 

diseases  associated  with,  104. 

forms  of,  102. 

prognosis,  106. 

symptoms,  105. 

treatment,  106. 

Neuroses,  cardiac,  162. 

Palpation,  16. 
Palpitation,  163. 

causes  of,  163. 

treatment  of,  165. 
Paracentesis  pericardii,  86. 

dangers  of,  89. 

point  of  puncture,  87. 

selection  site  (Eotch),  93. 

table  of  cases  of,  90,  91. 
Parasites  in  heart,  108. 
Pars  membranacea,  27. 
Percussion,  17. 

Pericardial     effusion,     diagram     of, 
(Eotch),  96,  97. 

differential  diagnosis  of  (Eotch), 
98. 
Pericarditis,  acute  and  chronic,  68. 

age,  71. 

chronic,  75. 

concomitants,  72. 

etiology,  68. 

general  symptoms,  74. 

hemorrhagic,  72. 

local  symptoms,  73. 

morbid  anatomy  of,  71. 

physical  signs,  73. 


Index. 


215 


Pericarditis,  prognosis,  76. 

symptoms  of,  73. 

treatment,  85. 
Pericarditis  in  fcetus  and  new-born, 
76. 

morbid  anatomy,  78. 

prognosis,  77. 

symptoms,  77. 
Pericardium,  10. 

ossification  of,  76. 
Pernicious  anaemia,  187. 
Plethora,  177. 
Pneu  mo-pericardium,  101. 
Pulmonary  artery  and  valves,  steno- 
sis or  atresia,  28. 

congenital  numerical    abnormal- 
ities, 28. 
Pulmonary  artery  valves,  disease  of, 
131. 

insufficiency  of,  133. 

stenosis  of,  131. 

Reduplication  of   the  heart  sounds, 

167. 
Rotch,  paracentesis  pericardii,  selec- 
tion site,  93. 
pericardial  effusion,   diagram  of, 
96,  97. 
differential  diagnosis  of,  98. 

Septum  ventriculorum,  patent,  27. 
Sounds,  13. 

alterations  in,  20. 

position  to  auscult,  19,  20. 

reduplicated,  20,  75. 
Stethoscopes,  18. 
Study,  methods  of,  15. 

Thrombosis,  200. 

cardiac,  203. 
Tricuspid  disease,  119. 

diagnosis  of,  121. 
Tricuspid  stenosis,  122. 


Tricuspid  stenosis,  table  of  cases,  123. 
Tricuspid  valve  and  orifice,  29. 
Tumors  of  heart,  107. 

Undefended  part,  27. 

Valves,  blood  supply  of,  109. 
Valvular  disease,  109. 
diagnosis  of,  134. 
diet  in,  141. 

drugs  and  medicinal  agents  in, 
142. 

aconite,  148. 

adonidine,  145. 

agaricine,  147. 

belladonna,  148. 

bromide  of  potassium,  148. 

caffeine,  146,  147. 

chloride  of  barium,  147. 

convallaria,  148. 

digitalis,  142, 

ether,  148. 

jaborandi,  149. 

kola  nut,  146. 

nitrite  of  amyl,  148. 

paraldehyde,  149. 

sparteine,  147. 

strophanthus,  144. 

strychnia,  148. 

trinitrin  (nitro-glycerine),  145. 

Turkish  baths,  149. 

urethran,  149. 

veratrin,  148. 
general  diagnosis,  prognosis,  and 

treatment  of,  134. 
manner  of  living,  140. 
prognosis  of,  136. 
treatment  of,  139. 
Valvular  murmur,  110. 
Venous  trunks,  transposition  of,  31. 

Warren,  J.  Collins,  24. 
Wassilewski,  12. 
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plete Text-Book,  with  Colored 
Plates.     ...        .  4.50   1 


Morton.     Refraction.  3d  Ed.  1.00 
Ophthalmic  Review. 

Monthly.          -        -         -  3.00 

FEVERS. 

Collie,  On  Fevers.    -        -  2  50 

Welch.     Enteric  Fever.  2.00 

HEADACHES. 

Day.     Their  Treatment,  etc.  1.25 

Wright.     Causes  and  Cure.  .50 

HEALTH  AND  DOMESTIC 
MEDICINE. 

Bulkley.    The  Skin.        -  .50 

Burnett.     Hearing.          -  .50 

Cohen.     Throat  and  Voice.  .50 

Dulles.     Emergencies.    -  .75 

Harlan.     Eyesight.          -  .50 

Hartshorne.    Our  Homes.  .50 

Hufeland.     Long  Life.    -  1.00 

Lincoln.     Hygiene.         -  .50 

Osgood.     Winter.    -         -  .50 

Packard.     Sea  Air,  etc.  .50 

Richardson's  Long  Life.  .50 

Tanner.     On  Poisons.     -  .75 

White.     Mouth  and  Teeth.  .50 

Wilson.     Summer.           -  .50 

Wilson's  Domestic  Hygiene,  i.eo 

Wood.     Brain  Work.      -  .50 

HEALTH   RESORTS. 

Madden.     Foreign.          -  2.50 
Packard.   Sea  Air  and  Bath'g.   .50 

Solly.     Colorado  Springs.  .25 

HEART. 

Balfour.     Diseases  of.     -  5.00 

Fothergill.     Diseases  of.  3.50 

Sansom.     Diseases  of.     -  1.25 

HISTOLOGY. 

(See  Micoscope  and  Pathology. 

HOSPITALS. 

Burdett.     Pay  Hospitals.  2.25 

Domville.     Hospital  Nursing.    .75 

HYGIENE. 
Bible  Hygiene.  -  -  1.00 
Frankland.  Water  Analysis.  1.00 
Fox.  Water,  Air,  Food.  4.00 
Lincoln.  School  Hygiene.  .50 
Parke's  Hygiene.  7th  Ed.  4.50 
Wilson's  Handbook  of.  -  2.75 
Domestic.     -        -  1.00 

KIDNEY  DISEASES. 

Beale.     Renal  and  Urin.  1.75 
Edwards.     How  to  Live  with 

Bright's  Disease.    -  .50 

Greenhow.     Addison's  Dis.  3.00 

Ralfe.     Dis.  of  Kidney,  etc.  2.75 

Tyson.     Bright's  Disease.  3.50 

LIVER. 

Habershon.     Diseases  of.  1.50 

Harley.     Diseases  of.      -  3.00 

LUNGS  AND  CHEST. 

See  Phy.  Diagnosis  and  Throat. 

Williams.     Consumption.  5.00 

MARRIAGE. 

Ryan.     Philosophy  of.     -  1.00 

MATERIA  MEDICA. 

Biddle.     10th  Ed.    -        -  400 

Charteris.     Manual  of.   -         

Gorgas.     Dental.     2d  Ed.  3.00 

Merrell's  Digest.              -  4°° 
Phillips.     Vegetable,  Organic 

and  Animal.      New  Ed.  7.50 
Potter's  Compend  of.  4th  Ed.  1.00 

Handbook  of.           -  3-°° 

Roberts'  Compend  of.     -  2.00 
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MEDICAL  JURISPRUDENCE. 
Abercrombie's  Handbook,  2.50 
Reese's  Text-book  of.  3.00;  Sh.  3.50 
■Woodman  and  Tidy's  Treat- 
ise, including  Toxicologv.  7.50 
MICROSCOPE. 
Beale.     How  to  Work  with.     7.50 

In  Medicine.         -  7.50 

Carpenter.  The  Microscope.  5.50 
Lee.     Vade  Mecum  of.    -  3.00 

MacDonald.     Examination  of 

Water  by.        -  2.75 

Martin.  Mounting.  -  #2.75 
■Wythe.     The  Microscopist.     3.00 

MISCELLANEOUS. 
Allen.     The  Soft  Palate.  .50 

Beale.     Life  Theories,  etc.         2.00 

Slight  Ailments.  1.25 

Bioplasm.      -         -  2.25 

Life  and  Vital  Action.   2.00 

Black.  Micro-Organisms.  1.50 
Cobbold.     Parasites,  etc.  5.00 

Edwards.     Malaria.        -  .50 

Vaccination.  -  .50 

Gross.     Life  of  Hunter.  1.25 

Haddon.  Embryology.  -  6.00 
Hare.     Tobacco.  Paper,  .50 

Henry.     Anaemia.   -        -  .75 

Hodge.  Foeticide.  -  Paper,  .30 
Holden.  The  Sphygmograph.  2.00 
Kane.     Opium  Habit.      -  1.25 

MacMunn.  The  Spectroscope  3.00 
Murrell.  Massage.  2d  Ed.  1.25 
Smythe.  Med'l  Heresies.  1.25 
Sutton.    Ligaments.         -  1.25 

Wickes.  Sepulture.  -  1.50 

NERVOUS  DISEASES,  Etc. 
Buzzard.     Ner.  Affections.       5.00 
Flower.    Atlas  of  Nerves.         3.50 
Gowers.    Manual  of.  In  1  vol. 

Dis.  of  Spinal  Cord.      

Diseases  of  Brain.  2.00 

Epilepsy.      -        -  

Page.     Injuries  of  Spine.  3.50 

Radcliffe.  Epilepsy,  Pain,  etc.  1.25 
Wilks.     Nervous  Diseases.      6.00 

NURSING. 

Brush,  Nursing  of  the  Insane.  

Cullingworth.     Manual  of.      1.00 

Monthly    Nursing.  .50 

Domville's  Manual.        -  .75 

Hood.  Lectures  to  Nurses.  1.00 
Liickes.  Hospital  Sisters.  1.00 
Temperature  Charts.    -  .50 

OBSTETRICS. 
Bar.     Antiseptic  Obstet.  1.75 

Barnes.  Obstetric  Operations.  3.75 
Cazeaux  and  Tarnier.     New 

Ed.     Colored  Plates.      -        11.00 
Galabin's  Manual  of.       -  3.00 

Glisan's  Text-book.  2d  Ed.  4.00 
Landis.     Compend.  -  1.00 

Meadows.     Manual.       -  2.00 

Rigby.     Obstetric  Mem.  .50 

Schultze.  Diagrams.  -  25.00 
Tyler  Smith's  Treatise.  4.00 

Swayne's  Aphorisms      -  1.25 

OSTEOLOGY. 
Holden's  Text-book.       -  6.00 

PATHOLOGY  &  HISTOLOGY. 
Aitken.  The  Ptomaines,  etc.  1.00 
Bowlby.     Surgical  Path.  2.00 

Gibbes.    Practical.  -  1.75 

Gilliam.     Essentials  of.  -  2.00 

Paget's  Surgical  Path.     -  7.00 

Rindfleisch.     General.  2.00 

Sutton.     General  Path.  -  4.50 

Virchow.     Post-mortems.         1.00 

Cell.  Pathology.  -  4.00 

Wilkes   and  Moxon.    -  6.00 

PHARMACY. 
Beasley's  Druggists'  Rec'ts.    2.25 

Formulary.      -         -  2.25 

Fliickiger.  Cinchona  Barks.  1.50 
Kirby.  Pharm.  of  Remedies.  2.25 
Mackenzie.  Phar.  of  Throat.  1.25 
Merrell's  Digest.     -        -  4.00 


Piesse.     Perfumery.        -  5.50 

Proctor.  Practical  Pharm.  4.50 
Roberts.     Compend  of.  2.00 

Stewart's  Compend.  2d  Ed.  1.00 
Tuson.     Veterinary  Pharm.     2.50 

PHYSICAL  DIAGNOSIS. 
Bruen's  Handbook.     2d  Ed.     1.50 

PHYSIOLOGY. 
Beale's  Bioplasm.    -        -  2.25 

Brubaker's  Compend.     Illus. 

4th  Ed.    -  1. 00 

Kirkes'   nth   Ed.     (Author's 

Ed.)  Cloth,  4.00;  Sheep,  5.00 
Landois'  Text-book.  2d  Ed.  6.50 
Sanderson's  Laboratory  B'k.  5.00 
Tyson's  Cell  Doctrine.    -  2.00 

Yeo's   Manual.    2d  Ed.    CI.,  3.00; 
Sheep,  3.50 
POISONS. 
Aitken.    The  Ptomaines,  etc.    1.00 
Black.     Formation  of.      -  1  50 

Reese.     Toxicology.        -  4.00 

Tanner.     Memoranda  of.  .75 

PRACTICE. 
Beale.     Slight  Ailments.  1.25 

Charteris.  Handbook  of.  1.25 
Fagge's  Practice.  2  Vols.  10.00 
Fenwick's  Outlines  of.    -  1.25 

Hughes.  Compend  of.  2  Pts.  2.00 
Physician's  Ed.  Inset.  1  Vol.  2.50 
Roberts.     Text-book.     New 

Ed.  ...        -  5.00 

Tanner's  Index  of  Diseases.  3.00 
Warner's  Case  Taking.  1.75 

PRESCRIPTION  BOOKS. 
Beasley's  3000  Prescriptions.    2.25 
Receipt  Book.        -  2.25 

Formulary.     -        -  2.25 

Pereira's  Pocket-book.  1.00 

"Wythe's  Dose  and  Symptom 

Book.     17th  Ed.      Just  out.  1.00 
RECTUM  AND  ANUS. 
Allingham.    Diseases  of.  1.25 

SKIN  AND  HAIR. 
Anderson's  Text-Book.  4.50 

Bulkley.    The  Skin.        -  .50 

Cobbold.     Parasites.        -  5.00 

Van    Harlingen.      Diagnosis 

and  Treatment  of  Skin  Dis.  1.75 
Wilson.     Skin  and  Hair.  1.00 

STIMULANTS  &  NARCOTICS. 
Hare,  Tobacco.  Paper,  .50 

Kane.    Opium  Habit,  etc.  1.25 

Kerr.     Inebriety.      -        -         

Lizars.     On  Tobacco.     -  .50 

Miller.      On  Alcohol        -  .50 

Parrish.     Inebriety.         -  1.25 

SURGERY. 
Butlin.      Surg,    of    Malignant 

Diseases.         .-*.'-  4.00 

Gamgee.     Wounds  and  Frac- 
tures.      ...        -  3.50 
Heath's  Operative.          -        12.00 

Minor.    8th  Ed.      -  2.00 

Diseases  of  Jaws.  4.50 

Horwitz.   Compend.   3d  Ed.   1.00 

Jacobson.     Operative  Surg.     

Porter's    Surgeon's    Pocket- 
book.       -  2.25 

Pye.  Surgical  Handicraft.  5.00 
Roberts.     Surgical  Delusions.    .50 

(A.  S.)   Club-Foot.  .50 

Smith.     Abdominal  Surg.        

Swain.  Surg.  Emergencies.  1.50 
Walsham.  Practical  Surg.  3  00 
Watson's  Amputations.  5.50 

TECHNOLOGICAL  BOOKS. 

See  also  Chemistry. 

Cameron.     Oils  &  Varnishes.  2.50 

Gardner.     Brewing,  etc.  1.75 

Gardner.     Acetic  Acid,  etc.      1.75 

Bleaching  &  Dyeing.     1.75 

Overman.  Mineralogy.  1.00 
Piesse.  Perfumery,  etc.  5.50 
Piggott.  On  Copper.  -  1.00 
Thompson.     Physics.     -  


3.00 
2.25 
1.25 
1.25 
2.00 
7.50 
1. 00 
3-5° 

•75 
3.00 


•50 
1-25 


1-25 
^.00 


3.00 
1.25 

1-25 
1. 00 

1.50 
1,25 


THERAPEUTICS. 
Biddle.     10th  Ed.    -        -  4.00 

Cohen.     Inhalations.        -  1.25 

Field.  Cathartics  and  Emetics.  1.75 
Headland.    Action  of  Med. 
Kirby.     Selected  Remedies. 
Kidd.     Laws  of. 
Mays.     Therap.  Forces. 
Ott.     Action  of  Medicines. 
Phillips.     Vegetable. 
Potter's  Compend. 

,  Handbook  of.  3.00;  Sh. 

Starr,  Walker  and  Powell. 

Phys.  Action  of  Meds.  - 
Waring's  Practical. 

THROAT  AND  NOSE. 
Cohen.     Throat  and  Voice. 

Inhalations. 

Greenhow.     Bronchitis. 
James.     Sore  Throat 
Journal  of  Laryngology. 
Mackenzie.  Throat  and  Nose. 

New    Ed.     Complete    in  one 
vol.     New  Illus.,  etc. 

The  OZsophagus,  Naso- 
pharynx, etc. 

Larynx. 

Pharmacopoeia.    - 

Potter.     Stammering,  etc. 
Woakes.   Post-Nasal  Catarrh. 

Nasal  Polypus,  etc. 

Deafness,  Giddiness,  etc.- 

TRANSACTIONS   AND 
REPORTS. 
Penna.  Hospital  Reports.      1.25 
Power  and  Holmes'  Reports.   1.25 
Trans.  College  of  Physicians.  3.50 
Amer.  Surg.  Assoc.        4.00 

URINE  &  URINARY  ORGANS. 
Acton.     Repro.  Organs.  2.00 

Beale.     Urin.  &  Renal  Dis.      1.75 

Urin.  Deposits.    Plates.  2.00 

Holland.     The  Urine.     -  .50 

Legg.     On  Urine.    -        -  .75 

Marshall  and  Smith.  Urine.  1.00 
Ralfe.  Kidney  and  Uri.  Org.  2.75 
Thompson.  Urinary  Organs.  1.25 

Surg,  of  Urin.  Organs.    1.25 

Calculous  Dis.       -  1.00 

Lithotomy.     -        -  3.50 

Prostate.     6th  Ed.  2.00 

Tyson.  Exam,  of  Urine.  1.50 
Van  Niiys.    Urine  Analysis.    

VENEREAL  DISEASES. 
Cooper.     Syphilis.  -        -  3.50 

Durkee.     Gonorrhoea.     -  3.50 

Hill  and  Cooper's  Manual.  1.00 
Lewin.     Syphilis.  -        -  1.25 

VETERINARY  PRACTICE. 
Tuson's  Vet.  Pharmacopoeia.  2.50 

VISITING  LISTS. 
Lindsay    and     Blakiston's 

Regular  Edition.  1.00  to  3.00 

Perpetual  Edition.  1.25 

WATER. 
Fox.     Water,  Air,  Food. 
Frankland.    Analysis  of. 
MacDonald.        "        "  2.75 

WOMEN,  DISEASES  OF. 
Byford's  Text-book.  4th  Ed.   5.00 

Uterus.  -        -        -  1.25 

Dillnberger.  and  Children.  1.50 
Doran.  Gynsec.  Operations.  4.50 
Duncan.     Sterility.  -  2.00 

Galabin.     Diseases  of.     -  3.00 

Hodge.     Note  Book  for 

Tumors.  -         -         -  .50 

Morris.     Compend.  -  1.00 

Savage.  Pelvic  Organs.  12.00 
Scanzoni.  Sexual  Organs  of.  4.00 
Tilt.     Change  of  Life.      -  1.25 

Winckel,  by  Parvin.    Manual 

of.     Illus.        Clo.,3.00;  Sh.  3.50 


4.00 
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BARNES.  Lectures  Oil  Obstetric  Operations,  including  the  Treatment  of  Hemor- 
rhage, and  forming  a  Guide  to  Difficult  Labor.  By  Robert  Barnes,  m.d., 
f.r.c.p.     Fourth  Edition.     Illustrated.     8vo.  Cloth,  $3.75 

BARRETT.  Dental  Surgery  for  General  Practitioners  and  Students  of  Medicine 
and  Dentistry.     Extraction  of  Teeth,  etc.     By  A.  W.  Barrett,  m.d.    Illustrated. 

Cloth,  $1.00 

BARTLEY.  Medical  Chemistry.  A  Text-book  for  Medical  and  Pharmaceutical 
Students.  By  E.  H.  Bartley,  m.d.,  Professor  of  Chemistry  and  Toxicology  at  the 
Long  Island  College  Hospital;  President  of  the  American  Society  of  Public 
Analysts ;  Chief  Chemist,  Board  of  Health,  of  Brooklyn,  N.  Y.  With  Illustra- 
tions, Glossary  and  Complete  Index.     i2mo.  Cloth,  $2.50 

BEALE.    On  Slight  Ailments ;  their  Nature  and  Treatment.     By  Lionel  S.  Beale, 

m.d.,  f.r.s.,  Professor  of  Practice,  King's   Medical   College,  London.     Second 

Edition.     Enlarged  and  Illustrated.  Paper  covers,  .75  ;  Cloth,  $1.25 

Urinary  and  Renal  Diseases  and  Calculous  Disorders.     Hints  on  Diagnosis 

and  Treatment.     Demi-8vo.     356  pages.  Cloth,  $1.75 

The  Use  of  the  Microscope  in  Practical  Medicine.    For  Students  and 

Practitioners,  with  full  directions  for  examining  the  various  secretions,  etc., 

in   the  Microscope.     Fourth  Edition..    500  Illustrations.     8vo.     Cloth,  $7.50 

How  to  Work  with  the  Microscope.     A  Complete  Manual  of  Microscopical 
Manipulation,   containing   a  full   description   of  many  new  processes    of 
investigation,   with    directions    for    examining  objects  under  the    highest 
powers,  and  for  taking  photographs  of  microscopic  objects.     Fifth  Edition. 
Containing  over  400  Illustrations,  many  of  them  colored.     8vo.    Cloth,  $7.50 
Bioplasm.     A  Contribution  to  the  Physiology  of  Life,  or  an  Introduction  to  the 
Study  of  Physiology  and   Medicine,  for  Students.     With  numerous  Illus- 
trations. Cloth,  $2.25 
Life  Theories  and  Religious  Thought.    Six  Colored  Plates.             Cloth,  $2.00 
On  Life  and  Vital  Action  in  Health  and  Disease.    i2mo.          Cloth,  $2.00 
One  Hundred  Urinary  Deposits,  on  eight  sheets,  for  the  Hospital,  Labora- 
tory, or  Surgery.     New  Edition.     4to.                                               Paper,  $2.00 

BEASLEY'S  Book  of  Prescriptions.  Containing  over  3100  Prescriptions,  collected 
from  the  Practice  of  the  most  Eminent  Physicians  and  Surgeons — English, 
French  and  American ;  a  Compendious  History  of  the  Materia  Medica,  Lists  of 
the  Doses  of  all  Officinal  and  Established  Preparations,  and  an  Index  of  Diseases 
and  their  Remedies.  By  Henry  Beasley.  Sixth  Edition.  Revised  and 
Enlarged.  Cloth,  $2.25 

Druggists'  General  Receipt  Book.  Comprising  a  copious  Veterinary  Formu- 
lary ;  Recipes  in  Patent  and  Proprietary  Medicines,  Druggists'  Nostrums, 
etc.;  Perfumery  and  Cosmetics  ;  Beverages,  Dietetic  Articles  and  Condi- 
ments ;  Trade  Chemicals,  Scientific  Processes,  and  an  Appendix  of  Useful 
Tables.     Ninth  Edition.     Revised.  Cloth,  $2.25 

Pocket  Formulary  and  Synopsis  of  the  British  and  Foreign  Pharmacopoeias. 
Comprising  Standard  and  Approved  Formulae  for  the  Preparations  and 
Compounds  Employed  in  Medical  Practice.    Eleventh  Edition.    Cloth,  #2.25 

BENTLEY  AND  TRIMEN'S  Medicinal  Plants.  A  New  Illustrated  Work,  con- 
taining full  botanical  descriptions,  with  an  account  of  the  properties  and  uses  of 
the  principal  plants  employed  in  medicine,  especial  attention  being  paid  to  those 
which  are  officinal  in  the  British  and  United  States  Pharmacopoeias.  The  plants 
which  supply  food  and  substances  required  by  the  sick  and  convalescent  are  also 
included.  By  R.  Bentley,  f.r.s.,  Professor  of  Botany,  King's  College,  London, 
and  H.  Trimen,  m.b.,  f.h.s.,  Department  of  Botany,  British  Museum.  Each 
species  illustrated  by  a  colored  plate  drawn  from  nature.  In  forty-two  parts. 
Eight  colored  plates  in  each  part. 

Price  reduced  to  $1.50  per  part,  or  the  complete  work  handsomely  bound 
in  4  volumes.  Half  Morocco,  Gilt,  $75.00. 
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BLACK.    Micro-Organises     Tie  7 
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BULKLEY.  The  Skin  in  Health  and  Disease.  By  L.  Duncan  Bulkley,  m.d., 
Attending  Physician  at  the  New  York  Hospital.     Illustrated.  Cloth,  .50 

BTJRDETT'S  Cottage  Hospitals.  General,  Fever  and  Convalescent;  their  Prog- 
ress, Management  and  Work.  By  Henry  C.  Burdett,  m.d.  Second  Edition. 
Rewritten  and  Enlarged,  with  Plans  and  Illustrations.    Crown  8vo.    Cloth,  $4.50 

BUXTON.  On  Anaesthetics.  A  Manual.  By  Dudley  Wilmot  Buxton,  m.r.c.s., 
m.r.c.p.,  Asst.  to  Prof,  of  Med.,  and  Administrator  of  Anaesthetics,  University 
College  Hospital,  London.     Practical  Series.  Nearly  Ready. 

BURNETT.  Hearing,  and  How  to  Keep  It.  By  Chas.  H.  Burnett,  m.d.,  Prof, 
of  Diseases  of  the  Ear,  at  the  Philadelphia  Polyclinic.     Illustrated.        Cloth,  .50 

BUTLIN.  Operative  Surgery  of  Malignant  Diseases.  By  Henry  T.  Butlin, 
Asst.  Surg,  to  St.  Bartholomew's  Hospital,  London,  etc.  Cloth,  $4.00 

BUZZARD.  Clinical  Lectures  on  Diseases  of  the  Nervous  System.  By  Thos. 
Buzzard,  m.d.     Illustrated.     Octavo.  Cloth,  $5.00 

BYFORD.  Diseases  of  Women.  The  Practice  of  Medicine  and  Surgery,  as 
applied  to  the  Diseases  and  Accidents  Incident  to  Women.  By  W.  H.  Byford, 
a.m.,  m.d.,  Professor  of  Gynaecology  in  Rush  Medical  College  and  of  Obstetrics 
in  the  Woman's  Medical  College  ;  Surgeon  to  the  Woman's  Hospital ;  Ex-Presi- 
dent American  Gynaecological  Society,  etc.,  and  Henry  T.  Byford,  m.d.,  Sur- 
geon to  the  Woman's  Hospital  of  Chicago ;  Gynaecologist  to  St.  Luke's  Hos- 
pital ;  President  Chicago  Gynaecological  Society,  etc.  Fourth  Edition.  Revised, 
Rewritten  and  Enlarged.  With  306  Illustrations,  over  10b  of  which  are  original. 
Octavo.     832  pages.  Cloth,  $5.00;  Leather,  $6.00 

On  the  Uterus.     Chronic  Inflammation  and  Displacement.  Cloth,  $1.25 

CARPENTER.  The  Microscope  and  Its  Revelations.  By  W.  B.  Carpenter, 
m.d.,  f.r.s.  Sixth  Edition.  Revised  and  Enlarged,  with  over  500  Illustrations 
and  Lithographs.  Cloth,  $5.50 

CARTER.  Eyesight,  Good  and  Bad.  A  Treatise  on  the  Exercise  and  Preservation 
of  Vision.  By  Robert  Brudenell  Carter,  f.r.c.s.  Second  Edition,  with  50 
Illustrations,  Test  Types,  etc.     i2mo.  Paper,  .75;   Cloth,  #1.25 

CAZEAUX  and  TARNIER'S  Midwifery.  With  Appendix,  by  Munde.  Eighth 
Revised  and  Enlarged  Edition.  With  Colored  Plates  and  numerous  other 
Illustrations.  The  Theory  and  Practice  of  Obstetrics  ;  including  the  Diseases 
of  Pregnancy  and  Parturition,  Obstetrical  Operations,  etc.  By  P.  Cazeaux, 
Member  of  the  Imperial  Academy  of  Medicine,  Adjunct  Professor  in  the  Faculty 
of  Medicine  in  Paris.  Remodeled  and  rearranged,  with  revisions  and  additions, 
by  S.  Tarnier,  m.d.,  Professor  of  Obstetrics  and  Diseases  of  Women  and 
Children  in  the  Faculty  of  Medicine  of  Paris.  Eighth  American,  from  the 
Eighth  French  and  First  Italian  Edition.  Edited  and  Enlarged  by  Robert 
J.  Hess,  m.d.,  Physician  to  the  Northern  Dispensary,  Phila.,  etc.,  with  an  Ap- 
pendix by  Paul  F.  Munde,  m.d.,  Professor  of  Gynaecology  at  the  New  York 
Polyclinic,  and  at  Dartmouth  College ;  Vice-President  American  Gynaecological 
Society,  etc.  Illustrated  by  Chromo-Lithographs,  Lithographs,  and  other  Full- 
page  Plates,  seven  of  which  are  beautifully  colored,  and  numerous  Wood  En- 
gravings.    Two  Volumes,  Royal  Square  octavo.     1221  pages. 

Cloth,  $11.00;  Full  Leather,  $13.00;  Half  Russia  or  Half  Morocco,  $15.00. 
Sold  only  by  Subscription.     Full  Circulars  and  Information  upon  Application. 

CHARTERIS.  The  Practice  of  Medicine.  A  Handbook.  By  M.  Charterls, 
m.d.,  Member  of  Hospital  Staff  and  Professor  in  University  of  Glasgow.  With 
Microscopic  and  other  Illustrations.  Cloth,  $1.25 

Materia  Medica  and  Therapeutics.     A  Manual  for  Students.         In  Press. 

CHAVASSE.  The  Mental  Culture  and  Training  of  Children.  By  Pye  Henry 
CHAVASSE.     121110.  Cloth,  $1.00 
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CHURCHILL.  Face  and  Foot  Deformities.  By  Fred.  Churchill,  m.d., 
Ass't  Surgeon  to  the  Victoria  Hospital  for  Sick  Children.  London.  Six  Plain 
and  Two  Colored  Lithographs.     8vo.  Cloth,  $3.50 

CLEVELAND'S  Pocket  Dictionary.  A  Pronouncing  Medical  Lexicon,  containing 
correct  Pronunciation  and  Definition  of  terms  used  in  medicine  and  the  col- 
lateral sciences,  abbreviations  used  in  prescriptions,  list  of  poisons,  their  anti- 
dotes, etc.  By  C.  H.  Cleveland,  m.d.  Thirty-second  Edition.  Very  small 
pocket  size.  Cloth,  .75;  Tucks  with  Pocket,  $1.00 

COBBOLD.  A  Treatise  on  the  Entozoa  of  Man  and  Animals,  including  some 
account  of  the  Ectozoa.  By  T.  Spencer  Cobbold,  m.d.,  f.r.s.  With  85  Illus- 
trations.    8vo.  Cloth,  $5.00 

COHEN  on  Inhalation,  its  Therapeutics  and  Practice,  including  a  Description  of 
the  Apparatus  Employed,  etc.     By  J.  Solis-Cohen,  m.d.     With  cases  and  Illus- 
trations.    A  New  Enlarged  Edition.     i2mo.  Paper,  .75  ;  Cloth,  $1.25 
The  Throat  and  Voice.    Illustrated.    121110.  Cloth,  .50 

COLES.  Deformities  of  the  Mouth,  Congenital  and  Acquired,  with  Their  Me- 
chanical Treatment.  By  Oakley  Coles,  m.d.,  d.d.s.  Third  Edition.  83  Wood 
Engravings  and  96  Drawings  on  Stone.     8vo.  Cloth,  $4.50 

COOPER  on  Syphilis  and  Pseudo-Syphilis.  By  Alfred  Cooper,  f.r.c.s.,  Sur- 
geon to  the  Lock  Hospital,  to  St.  Marks,  and  to  the  West  London  Hospitals. 
Octavo.  Cloth,  $3.50 

COLLIE,  On  Fevers.  A  Practical  Treatise  on  Fevers,  Their  History,  Etiology, 
Diagnosis,  Prognosis  and  Treatment.  By  Alexander  Collie,  m.d.,  m.r.c.p., 
Lond.  Medical  Officer  Homerton  Fever  Hospital,  and  of  the  London  Fever 
Hospital.    With  Colored  Plates.    Being  Volu?ne  j,  Practical  Series.     Cloth,  $2  50 

CULLINGWORTH.  A  Manual  of  Nursing,  Medical  and  Surgical.  By  Charles 
J.  Cullingworth,  m.d.,  Physician  to  St.  Mary's  Hospital,  Manchester,  England. 
Second  Edition.     With  18  Illustrations.     i2mo.  Cloth,  $1.00 

A  Mam  al  for  Monthly  Nurses.    Third  Edition.    321110.  Cloth,  .50 

DAGTJENET'S  Ophthalmoscopy.  A  Manual  for  the  Use  of  Students.  By  Dr. 
Daguenet.  Translated  from  the  French,  by  Dr.  C.  S.  Jeafferson,  f.r.c.s.e. 
Illustrated.     i2mo.  Cloth,  $1.50 

DAY.     Diseases  of  Children.    A  Practical  and  Systematic  Treatise  for  Practitioners 

and  Students.     By  Wm.  H.  Day,  m.d.     Second  Edition.     Rewritten  and  very 

much  Enlarged.     8vo.     752  pp.     Price  reduced.  Cloth,  $3.00;  Sheep,  $4.00 

On  Headaches.     The  Nature,  Causes  and  Treatment  of  Headaches.     Fourth 

Edition.     Illustrated.     8vo.  Paper,  .75 ;  Cloth,  $1.25 

DILLNBERGER.  On  Women  and  Children.  The  Treatment  of  the  Diseases  Pecu- 
liar to  Women  and  Children.     By  Dr.  Emil  Dillnberger.    i2mo.    Cloth,  $1.50 

DOMVILLE.  Manual  for  Nurses  and  others  engaged  in  attending  to  the  sick.  By 
Ed.  J.  Domville,  m.d.    Fifth  Ed.      With  Recipes  for  Sick-room  Cookery,  etc. 

Cloth,  .75 

DORAN.  Gynaecological  Operations.  A  Hand-book.  By  Alban  Doran,  f.r.c.s., 
Asst.  Surg,  to  the  Samaritan  Free  Hospital  for  Women  and  Children,  London. 
166  Illustrations.     8vo.  Cloth,  4.50 

DULLES.  What  to  Do  First,  In  Accidents  and  Poisoning.  By  C.  W.  Dulles,  m.d. 
Second  Edition,  Enlarged,  with  new  Illustrations.  Cloth,  .75 

DUNCAN,  On  Sterility  in  Women.  By  J.  Mathews  Duncan,  m.d.,  ll.d.,  Obstetric 
Physician  to  St.  Bartholomew's  Hospital,  etc.     Octavo.  Cloth,  $2.00 

DURKEE,  On  Gonorrhoea  and  Syphilis.  By  Silas  Durkee,  m.d.  Sixth  Edition. 
Revised  and  Enlarged,  with  Portrait  and  Eight  Colored  Illustrations.    Cloth,  $3.50 
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ELLIS.  What  Every  Mother  Should  Know.  By  Edward  Ellis,  m.d.,  late 
Physician  to  the  Victoria  Hospital  for  Children,  London.     i2mo.  Cloth,  .75 

EDWARDS.    Bright's    Disease.     How  a  Person  Affected  with  Bright's  Disease 

Ought  to  Live.     By  Jos.  F.  Edwards,  m.d.     2d  Ed.     Reduced  to        Cloth,  .50 

Malaria:    What  It  Means;    How  to  Escape  It;  Its  Symptoms;  When  and 

Where  to  Look  For  It.    Price  Reduced  to  Cloth,  .50 

Vaccination  and  Smallpox.     Showing  the  Reasons  in  favor  of  Vaccination, 

and  the  Fallacy  of  the  Arguments  advanced  against  it,  with  Hints  on  the 

Management  and  Care  of  Smallpox  patients.  Cloth,  .50 

FAGGE.  The  Principles  and  Practice  of  Medicine.  By  C.  Hilton  Fagge,  m.d., 
f.r.c.p.,f.r.m.c.s.,  Examiner  in  Medicine,  University  of  London;  Physician  to, 
and  Lecturer  on  Pathology  in,  Guy's  Hospital ;  Senior  Physician  to  Evelina  Hos- 
pital for  Sick  Children,  etc.  Arranged  for  the  press  by  Philip  H.  Pye-Smith, 
m.d.,  Lect.  on  Medicine  in  Guy's  Hospital.  Including  a  section  on  Cutaneous 
Affections,  by  the  Editor;  Chapter  on  Cardiac  Diseases,  by  Samuel  Wilkes,  m.d., 
F.R.s.,and  Complete  Indexes  by  Robert  Edmund  Carrington.  2  vols.  Royal 
8vo.  Cloth,  $10.00;    Leather,  $12.00  ;    Half  Russia,  $14.00. 

"  Certainly  these  two  volumes  make  a  complete  work  on  practice,  whether  as  a  book  of  reference  or  even  as 
a  text-book.  It  is  in  style  worthy  of  a  second  place  only  to  the  classical  work  of  Sir  Thomas  Watson." — New 
York  Medical  Journal. 

"The  finest  of  all  treatises  on  the  healing  art.  It  should  be  in  every  physician's  library." — Cincinnati 
Lancet  and  Clinic. 

Sold  07ily  by  subscription.    Full  information  upon  application  to  the  Publishers. 
Can  be  ordered  through  Booksellers. 

FEN  WICK'S  Outlines  of  Practice  of  Medicine.  With  Formulae  and  Illustra- 
tions.    By  Samuel  Fenwick,  m.d.      i2mo.  Cloth,  $1.25 

FIELD.  Evacuant  Medication — Cathartics  and  Emetics.  By  Henry  M.  Field, 
m.d.,  Professor  of  Therapeutics,  Dartmouth  Medical  College,  Corporate  Mem- 
ber Gynaecological  Society  of  Boston,  etc.     i2mo.     288  pp.  Cloth,  $1.75 

FLAGGr'S  Plastics  and  Plastic  Filling;  As  Pertaining  to  the  Filling  of  all  Cavities 
of  Decay  in  Teeth  below  Medium  in  Structure,  and  to  Difficult  and  Inaccessible 
Cavities  in  Teeth  of  all  Grades  of  Structure.  By  J.  Foster  Flagg,  d.d.s.,  Pro- 
fessor in  the  Philadelphia  Dental  College.     8vo.     Second  Ed.  Cloth,  $4.00 

FLOWER'S  Diagrams  of  the  Nerves  of  the  Human  Body.  Exhibiting  their 
Origin,  Divisions  and  Connections,  with  their  Distribution  to  the  various  Regions 
of  the  Cutaneous  Surface,  and  to  all  the  Muscles.  By  William  H.  Flower, 
f.r.c.s.,  f.r.s.,  Hunterian  Professor  of  Comparative  Anatomy,  and  Conservator 
of  the  Museum  of  the  Royal  College  of  Surgeons.  Third  Edition,  thoroughly 
revised.     With  six  Large  Folio  Maps  or  Diagrams.     4to.  Cloth,  $3.50 

FLUCKIGER.  The  Cinchona  Barks  Pharmacognostically  Considered.  By 
Professor  Friedrich  FlOckiger,  of  Strasburg.  Translated  by  Frederick  B. 
Power,  ph.d.,  Professor  of  Materia  Medica  and  Pharmacy,  University  of  Wis- 
consin.    With  8  Lithographic  Plates.     Royal  octavo.  Cloth,  $1.50 

FOTHERGILL.  On  the  Heart  and  Its  Diseases.  With  Their  Treatment.  In- 
cluding the  Gouty  Heart.  By  J.  Milner  Fothergill,  m.d.,  Member  of  the 
Royal  College  of  Physicians  of  London.     2d  Ed.    Rewritten.     8vo.    Cloth,  $3.50 

FOX.  Water,  Air  and  Food.  Sanitary  Examinations  of  Water,  Air  and  Food. 
By  Cornelius  B.  Fox,  m.d.    i  10  Engravings.    2d  Ed.,  Revised.        Cloth,  $4.00 

FOX   AND    GOULD.     Compend  on  Diseases   of  the  Eye  and  Refraction, 

including  Treatment  and  Surgery.  By  L.  Webster  Fox,  m.d.,  Chief  Clinical 
Assistant,  Ophthalmological  Department,  Jefferson  Medical  College  Hospital ; 
Ophthalmic  Surgeon,  Germantown  Hospital,  Philadelphia  ;  late  Clinical  Assistant 
at  Moorfields,  London,  England,  etc.,  and  Geo.  M.  Gould,  a.b.  60  Illustrations. 
Being  No.  8,  ?  Quiz- Compend  ?  Series.  Cloth,  $1.00 

Interleaved  for  the  addition  of  notes,  $1.25 
FRANKLAND'S  Water  Analysis.     For  Sanitary  Purposes,  with  Hints  for  the  In- 
terpretation  of  Results.     By  E.  Frankland,  m.d.,  f.r.s.     Illustrated.     i2mo. 

Cloth,  $1.00 
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GALABO'S  Midwifery.  A  Manual  for  Students  and  Practitioners.  By  A.  Lewis 
Galabin,  m.d.,  f.r.c.p.,  Obstetric  Physician  to  Guy's  Hospital,  London,  and 
Professor  of  Midwifery  in  the  same  institution.     227  Illustrations. 

Cloth,  $3.00;  Leather,  $3.50 

GAMGEE.  Wounds  and  Fractures.  The  Treatment  of  Wounds  and  Fractures. 
Clinical  Lectures,  by  Sampson  Gamgee,  f.r.s.e.,  Consulting  Surgeon  to  Queen's 
Hospital,  Birmingham.     34  Engravings.     Second  Edition.     8vo.       Cloth,  $3.50 

GARDNER'S  TECHNOLOGICAL  SERIES.  The  Brewer,  Distiller  and  Wine 
Manufacturer.  A  Handbook  for  all  Interested  in  the  Manufacture  and  Trade 
of  Alcohol  and  Its  Compounds.     Edited  by  John  Gardner,  f.c.s.     Illustrated. 

Cloth,  $1.75 

Bleaching",  Dyeing1,  and  Calico  Printing.  With  Formulae.  Illustrated.      $1.75 

Acetic  Acid,  Vinegar,  Ammonia  and  Alum.     Illustrated.  Cloth,  $1.75 

Oils  and  Varnishes.    Edited  by  James  Cameron,  f.i.c.    Illustrated.     $2.50 

GIBBES'S  Practical  Histology  and  Pathology.  By  Heneage  Gibbes,  m.b.  i2mo. 
Third  Edition.  Cloth,  $1.75 

GILLIAM'S  Pathology.  The  Essentials  of  Pathology  ;  a  Handbook  for  Students. 
By  D.  Tod  Gilliam,  m.d.,  Professor  of  Physiology,  Starling  Medical  College, 
Columbus,  O.    With  47  Illustrations.    i2mo.    '  Cloth,  $2.00 

GLISAN'S  Modern  Midwifery.  A  Text-book.  By  Rodney  Glisan,  m.d.,  Emeritus 
Professor  of  Midwifery  and  Diseases  of  Women  and  Children  in  Willamette 
Univ.,  Portland,  Oregon.     129  Illus.     8vo.     2d  Edition.  Cloth,  $3.00 

GOODHART  and  STARR'S  Diseases  of  Children.  The  Student's  Guide  to  the 
Diseases  of  Children.  By  J.  F.  Goodhart,  m.d.,  f.r.c.p.,  Physician  to  Evelina 
Hospital  for  Children,  Demonstrator  of  Morbid  Anatomy  at  Guy's  Hospital. 
Edited,  with  notes  and  additions,  by  Louis  Starr,  m.d.,  Clinical  Professor  of  Dis- 
eases of  Children  in  the  University  of  Pennsylvania.    Cloth,  $3.00;  Leather,  $3.50 

GORGAS'S  Dental  Medicine.  A  Manual  of  Materia  Medica  and  Therapeutics. 
By  Ferdinand  J.  S.  Gorgas,  m.d.,  d.d.s.,  Professor  of  the  Principles  of  Dental 
Science,  Dental  Surgery  and  Dental  Mechanism  in  the  Dental  Department  of 
the  University  of  Maryland.     Second  Edition.     Enlarged.     8vo.        Cloth,  $3.25 

GOWERS,  Manual  of  Diseases  of  the  Nervous  System.  A  Complete  Text-book. 
By  William  R.  Gowers,  m.d.,  Ass't  Prof.  Clinical  Medicine,  University  Col- 
lege, London.     Comprising  over  300  Illustrations  and  1000  pages.     Octavo. 

Nearly  Ready. 

Spinal  Cord.  Diagnosis  of  Diseases  of  the  Spinal  Cord.  With  Colored  Plates 
and  Engravings.      Fourth  Edition.     Enlarged.  In  Press. 

Ophthalmoscopy.  A  Manual  and  Atlas  of  Ophthalmoscopy.  With  16 
Colored  Autotype  and  Lithographic  Plates  and  26  Wood  Cuts,  comprising 
112  Original  Illustrations  of  the  Changes  in  the  Eye  in  Diseases  of  the 
Brain,  Kidneys,  etc.     8vo.  Cloth,  $6.00 

Diagnosis  of  Diseases  of  the  Brain.    8vo.    Second  Edition.    Illustrated. 

Cloth,  $2.00 

Epilepsy  and  other  Chronic  Convulsive  Diseases :  Their  Causes,  Symptoms, 

and  Treatment.     New  Edition.     8vo.  In  Press. 

GROSS'S  Biography  of  John  Hunter.  John  Hunter  and  His  Pupils.  By  S.  D 
Gross,  m.d.,  Professor  of  Surgery  in  Jefferson  Medical  College,  Philadelphia. 
With  a  Portrait.     8vo.  Paper,  .75;  Cloth,  $1.25 

GREENHOW.  Chronic  Bronchitis,  especially  as  connected  ^vith  Gout,  Emphy- 
sema, and  Diseases  of  the  Heart.     By  E.  Headlam  Greenhow,  m.d.     i2mo. 

Paper,  .75;  Cloth,  $1.25 
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GREENHOW.    Addison's  Disease.     Illustrated  by  Plates  and  Reports  of  Cases. 
By  E.  Headlam  Greenhow,  m.d.     8vo.  Cloth,  $3.00 

HABERSHON.  On  Some  Diseases  of  the  Liver.  By  S.  O.  Habershon,  m.d., 
f.r.c.p.,  late  Senior  Physician  to  Guy's  Hospital.     A  New  Edition.     Cloth,  $1.50 

HADDON'S  Embryology.  An  Introduction  to  the  Study  of  Embryology.  For 
the  Use  of  Students.  By  A.  C.  Haddon,  m.a.,  Prof,  of  Zoology,  Royal  College 
of  Science,  Dublin.     190  Illustrations.  Cloth,  6.00 

HALE.  On  the  Management  of  Children  in  Health  and  Disease.  A  Book  for 
Mothers.     By  Amie  M.  Hale,  m.d.    New  Enlarged  Edition.     i2mo.     Cloth,  .75 

HARE.  Tobacco,  Its  Physiological  and  Pathological  Effects.  8vo.  Illustrated. 
The  Fiske  Fund  Prize  Dissertation  for  1885.  Paper  Covers,  .50 

HARLAN.  Eyesight  and  How  to  Care  for  It.  By  George  C.  Harlan,  m.d.» 
Prof,  of  Diseases  of  the  Eye,  Philadelphia  Polyclinic.     Illustrated.         Cloth,  .50 

HARLEY.  Diseases  of  the  Liver,  With  or  Without  Jaundice.  Diagnosis  and 
Treatment.  By  George  Harley,  m.d.  With  Colored  Plates  and  Numerous 
Illustrations.     8vo.  Price  reduced.     Cloth,  $3.00  ;  Leather,  $4.00 

HARRIS'S  Principles  and  Practice  of  Dentistry.  Including  Anatomy,  Physi- 
ology, Pathology,  Therapeutics,  Dental  Surgery  and  Mechanism.  By  Chapin  A. 
Harris,  m.d.,  d.d.s.,  late  President  of  the  Baltimore  Dental  College,  author  oi 
"Dictionary  of  Medical  Terminology  and  Dental  Surgery."  Eleventh  Edition. 
Revised  and  Edited  by  Ferdinand  J.  S.  Gorgas,  a.m.,  m.d.,  d.d.s.,  author  of 
"Dental  Medicine;"  Professor  of  the  Principles  of  Dental  Science,  Dental 
Surgery  and  Dental  Mechanism  in  the  University  of  Maryland.  Two  Full-page 
Plates  and  744  Illustrations.     994  pages.    8vo.  Cloth,  $6.50;  Leather,  $7.50 

Medical  and  Dental  Dictionary.  A  Dictionary  of  Medical  Terminology, 
Dental  Surgery,  and  the  Collateral  Sciences.  Fourth  Edition,  carefully 
Revised  and  Enlarged.  By  Ferdinand  J.  S.  Gorgas,  m.d.,  d.d.s.,  Prof,  of 
Dental  Surgery  in  the  Baltimore  College.    8vo.    Cloth,  $6.50  ;  Leather,  $7.50 

HARTRIDGE.  Refraction.  The  Refraction  of  the  Eye.  A  Manual  for  Students. 
By  Gustavus  Hartridge,  f.r.c.s.,  Consulting  Ophthalmic  Surgeon  to  St.  Bar- 
tholomew's Hospital ;  Ass't  Surgeon  to  the  Royal  Westminster  Ophthalmic  Hos- 
pital, etc.     94  Illustrations  and  Test  Types.     Third  Edition.  hi  Press. 

HARTSHORNE.  Our  Homes.  Their  Situation,  Construction,  Drainage,  etc.  By 
Henry  Hartshorne,  m.d.     Illustrated.  Cloth,  .50 

HEADLAND'S  Action  of  Medicines.  On  the  Action  of  Medicines  in  the  System. 
By  F.  W.  Headland,  m.d.     Ninth  American  Edition.     8vo.  Cloth,  $3.00 

HEATH'S  Operative  Surgery.  A  Course  of  Operative  Surgery,  consisting  of  a 
Series  of  Plates,  Drawn  from  Nature  by  M.  Leveille,  of  Paris.  With  Descriptive 
Text  of  Each  Operation.  By  Christopher  Heath,  f.r.c.s.,  Holme  Professor 
of  Clinical  Surgery  in  University  College,  London.  Quarto.  Second  Edition. 
Revised.     Sold  by  Subscription.  Cloth,  $12.00 

Minor  Surgery  and  Bandaging.  Eighth  Edition.  Revised  and  Enlarged. 
With  142  Illustrations.     i2mo.  Cloth,  $2.00 

Practical  Anatomy.  A  Manual  of  Dissections.  Sixth  London  Edition.  24 
Colored  Plates,  and  nearly  300  other  Illustrations.  Cloth,  $5.00 

Injuries  and  Diseases  of  the  Jaws.  Third  Edition.  Revised,  with  over 
150  Illustrations.     8vo.  Cloth,  $4.50 

HENRY.  Anaemia.  A  Practical  Treatise.  By  Fred'k  P.  Henry,  m.d.,  Prof. 
Clinical  Med.  Phila.  Polyclinic,  Physician  to  Episcopal  and  Phila.  Hospitals,  to 
Home  for  Consumptives,  etc.     i2mo.  Half  Cloth,  .75 

HIGGINS'  Ophthalmic  Practice.  A  Manual  for  Students  and  Practitioners.  By 
Charles  Higgins,  f.r.c.s.  Ophthalmic  Surgeon  at  Guy's  Hospital.  Practical 
Series.  Nearly  Ready. 

Ophthalmic  Practice.     A  Handbook.     Second  Edition.    32mo.      Cloth,  .50 
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HILLIER.    Diseases  of  Children.    A  Clinical  Treatise.    By  Thomas  Hillier, 

m.d.     8vo.  Paper,  .75  ;  Cloth,  $1.25 

HILL  AND  COOPER.    Venereal  Diseases.    The  Student's  Manual  of  Venereal 

Diseases,  being  a  concise  description  of  those  Affections  and  their  Treatment. 

By  Berkeley  Hill,  m.d.,  Professor  of  Clinical  Surgery,  University  College,  and 

Arthur  Cooper,  m.d.,  Late  House  Surgeon  to  the  Lock  Hospital.  London. 

4th  Edition.     i2mo.  Cloth,  $1.00 

HODGE'S  Note-book  for  Cases  of  Ovarian  Tumors.  Paper,  .50 

HODGE  on  Foeticide  or  Criminal  Abortion.     By  Hugh  L.  Hodge,  m.d.     Paper,  .30 

HOLDEN'S  Anatomy.  A  Manual  of  the  Dissections  of  the  Human  Body.  By 
Luther  Holden,  f.r.c.s.  Fifth  Edition.  Carefully  Revised  and  Enlarged. 
Specially  concerning  the  Anatomy  of  the  Nervous  System,  Organs  of  Special 
Sense,  etc.  By  John  Langton,  f.r.c.s.,  Surgeon  to,  and  Lecturer  on  Anatomy 
at,  St.  Bartholomew's  Hospital.     208  Illustrations.     8vo. 

Oilcloth  Covers,  for  the  Dissecting  Room,  $4.50;  Cloth,  $5.00;  Leather,  $6.00 
Human  Osteology.  Comprising  a  Description  of  the  Bones,  with  Colored 
Delineations  of  the  Attachments  of  the  Muscles.  The  General  and  Micro- 
scopical Structure  of  Bone  and  its  Development.  Carefully  Revised.  By 
the  Author  and  Prof.  Stewart,  of  the  Royal  College  of  Surgeons'  Museum. 
With  Lithographic  Plates  and  Numerous  Illustrations.   7th  Ed.    Cloth,  $6.00 

HOLDEN.  The  Sphygmograph.  Its  Physiological  and  Pathological  Indications. 
By  Edgar  Holden,  m.d.     Illustrated.     8vo.  Cloth,  $2.00 

HOLLAND.  The  Urine.  Memoranda,  Chemical  and  Microscopical,  for  Laboratory 
Use.  By  J.  W.  Holland,  m.d.,  Professor  of  Medical  Chemistry  and  Toxicology 
in  Jefferson  Medical  College,  of  Philadelphia.     Illustrated.  Cloth,  .50 

HOOD.  Lectures  to  Nurses  on  the  Symptoms  of  Disease.  By  Donald  Hood, 
m.d.,  m.r.c.p.,  Physician  to  the  West  London  Hospital,  etc.    i2mo.    Cloth,  $1.00 

HORWITZ'S  Compend  of  Surgery,  including  Minor  Surgery,  Amputations,  Frac- 
tures, Dislocations,  Surgical  Diseases,  and  the  Latest  Antiseptic  Rules,  etc.,  with 
Differential  Diagnosis  and  Treatment.  By  Orville  Horwitz,  b.s.,  m.d.,  Dem- 
onstrator of  Anatomy,  Jefferson  Medical  College ;  Chief,  Out-Patient  Surgical 
Department,  Jefferson  Medical  College  Hospital.  Third  Edition.  Very  much 
Enlarged  and  Rearranged.  91  Illustrations  and  77  Formulae.  i2mo.  No.g  fQuiz- 
Compend?  Series.  Cloth,  $1.00.     Interleaved  for  the  addition  of  notes,  $1.25 

HUFELAND.  Long  Life.  Art  of  Prolonging  Life.  By  C.  W.  Hufeland. 
Edited  by  Erasmus  Wilson,  m.d.     i2mo.  Cloth,  $1.00 

HUGHES.  Compend  of  the  Practice  of  Medicine.  Third  Edition.  Revised  and 
Enlarged.  By  Daniel  E.  Hughes,  m.d.,  Demonstrator  of  Clinical  Medicine  at 
Jefferson  Medical  College,  Philadelphia.  In  two  parts.  Being  Nos.  2  and  3, 
?  Quiz-  Compend  ?  Series. 

Part  I. — Continued,  Eruptive  and  Periodical  Fevers,  Diseases  of  the  Stomach, 
Intestines,  Peritoneum,  Biliary  Passages,  Liver,  Kidneys,  etc.,  and  General 
Diseases,  etc. 

Part  II. — Diseases  of  the  Respiratory  System,  Circulatory  System  and  Ner- 
vous System  ;  Diseases  of  the  Blood,  etc. 

Price  of  each  Part,  in  Cloth,  $1.00 ;  interleaved  for  the  addition  of  Notes,  $1.25 
Physicians'  Edition. — In  one  volume,  including  the  above  two  parts,  a  sec- 
tion on  Skin  Diseases,  and  an  index.     Revised  Edition.    408  pages. 

Full  Morocco,  Gilt  Edge,  $2.50 

JACOBSON.     Operations  of  Surgery.     By  W.  H.  A.  Jacobson,  b.a.  oxon., 

f.r.c.s.,  Eng. ;  Ass't  Surgeon,  Guy's  Hospital ;    Surgeon  at  Royal  Hospital  for 

Children  and  Women,  etc.     With  over  200  Illustrations.  In  Press. 

JAMES  on  Sore  Throat.  Its  Nature,  Varieties  and  Treatment,  including  its  Con- 
nection with  other  Diseases.  By  Prosser  James,  m.d.  Fourth  Edition,  Re- 
vised and  Enlarged.     Colored  Plates  and  Wood-cuts.       Paper  .75  ;  Cloth,  $1.25 


14  P.  BLAKISTON,  SON  &-  CO.'S 

JONES'  Aural  Surgery.  A  Practical  Handbook  on  Aural  Surgery.  By  H. 
Macnaughton  Jones,  m.d.,  Surgeon  to  the  Cork  Ophthalmic  and  Aural  Hospital. 
Illustrated.  Second  Edition,  Revised  and  Enlarged,  with  new  Wood  Engravings. 
i2mo.  Cloth,  $2.75 

JOURNAL  of  Laryngology  and  Rhinology.  A  Monthly  Analytical  Record, 
devoted  to  Diseases  of  the  Throat  and  Nose.  Edited  by  Morell  Mackenzie, 
m.d.     Sample  Nos.,  25  cents.  Subscription  per  annum,  $3.00 

KANE'S  Drugs  that  Enslave.  The  Opium,  Morphine,  Chloral,  and  Similar 
Habits.     By  H.  H.  Kane,  m.d.     With  Illustrations.  Cloth,  $1.25 

KERR.  Inebriety.  Its  Etiology,  Pathology,  Treatment,  etc.,  in  its  various  forms. 
By  Norman  S.  Kerr,  m.d.,  Mem.  of  the  Council  of  University  of  Glasgow. 

In  Press. 

KIDD'S  Laws  of  Therapeutics ;  or,  the  Science  and  Art  of  Medicine.  By  Joseph 
Kidd,  m.d.     i2mo.  Paper,  .75;  Cloth,  $1.25 

KIRBY.  Selected  Remedies.  A  Pharmacopoeia  of  Selected  Remedies,  with 
Therapeutic  Annotations,  Notes  on  Alimentation  in  Disease,  Air,  Massage, 
Electricity  and  other  Supplementary  Remedial  Agents,  and  a  Clinical  Index ; 
arranged  as  a  Handbook  for  Presenters.  By  E.  A.  Kirby,  m.d.  Sixth  Edition, 
Enlarged  and  Revised.     4to.  Cloth,  $2.25 

KIRKE'S  Physiology.  A  Handbook  of  Physiology.  By  Kirke.  Eleventh  Lon- 
don Edition,  Revised  and  Enlarged.  By  W.  Morrant  Baker,  m.d.  460  Il- 
lustrations. Cloth,  $4.00;  Leather,  $5.00 

LANDIS'  Compend  of  Obstetrics  ;  especially  adapted  to  the  Use  of  Students  and 
Physicians.  By  Henry  G.  Landis,  m.d.,  Professor  of  Obstetrics  and  Diseases 
of  Women,  in  Starling  Medical  College,  Columbus,  Ohio.  Third  Edition. 
Revised.     With  New  Illustrations.     No.  5  ? Quiz- Compe7id  ?  Series. 

Cloth,  $1.00;  interleaved  for  the  addition  of  Notes,  $1.25 

LANDOIS.  A  Text-Book  of  Human  Physiology  ;  including  Histology  and  Micro- 
scopical Anatomy,  with  special  reference  to  the  requirements  of  Practical  Medi- 
cine. By  Dr.  L.  Landois,  Professor  of  Physiology  and  Director  of  the  Physio- 
logical Institute  in  the  University  of  Greifswald.  Second  American,  translated 
from  the  Fifth  German  Edition,  with  additions,  by  Wm.  Stirling,  m.d.,  d.sc, 
Professor  of  the  Institutes  of  Medicine  in  the  University  of  Aberdeen.  With 
583  Illustrations.     8vo.     1  Volume.  Cloth,  $6.50;  Leather,  $7.50 

LEBER  AND  ROTTENSTEIN.  Dental  Caries  and  Its  Causes.  An  Investigation 
into  the  Influence  of  Fungi  in  the  Destruction  of  the  Teeth.  By  Drs.  Leber 
and  Rottenstein.     Illustrated.  Paper,  .7$  ;  Cloth,  $1.25 

LEE.  The  Microtomist's  Vade  Mecum.  By  Arthur  Bolles  Lee.  A  Handbook 
of  the  Methods  of  Microscopical  Anatomy.     660  Formulae,  etc.  Cloth,  $3.00 

LEFFMANN'S  Organic  and  Medical  Chemistry.  Including  Urine  Analysis  and 
the  Analysis  of  Water  and  Food.  By  Henry  Leffmann,  m.d.,  Demonstrator 
of  Chemistry  at  Jefferson  Medical  College,  Philadelphia.  No.  10  fQuiz-  Compend  f 
Series.     i2mo.  Cloth,  $1.00.     Interleaved  for  the  addition  of  Notes,  $1.25 

LEGG  on  the  Urine.  Practical  Guide  to  the  Examination  of  the  LTrine,  for 
Practitioner  and  Student.  By  J.  Wickham  Legg,  m.d.  Sixth  Edition,  Enlarged. 
Illustrated.     i2mo.  Cloth,  .75 

LEWIN  on  Syphilis.  The  Treatment  of  Syphilis.  By  Dr.  George  Lewin,  of 
Berlin.  Translated  by  Carl  Proegler,  m.d.,  and  E.  H.  Gale,  m.d.,  Surgeons 
U.  S.  Army.     Illustrated.     121110.  Paper,  .75  ;  Cloth,  #1.25 

LIEBREICH'S  Atlas  of  Ophthalmoscopy,  composed  of  12  Chromo-Lithographic 
Plates  (containing  59  Figures),  with  Text.  Translated  by  H.  R.  Swanzy,  m.d. 
Third  Edition.     4to.  Boards,  #15.00 

LINCOLN.    School  and  Industrial  Hygiene.    By  D.  F.  Lincoln,  m.d.    Cloth,  .50 
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LONGLEY'S  Pocket  Medical  Dictionary  for  Students  and  Physicians.  Giving 
the  Correct  Definition  and  Pronunciation  of  all  Words  and  Terms  in  General 
Use  in  Medicine  and  the  Collateral  Sciences,  with  an  Appendix,  containing 
Poisons  and  their  Antidotes,  Abbreviations  Used  in  Prescriptions,  and  a  Metric 
Scale  of  Doses.     By  Elias  Longley.         Cloth,  $1.00;  Tucks  and  Pocket,  $1.25 

LIZARS.  On  Tobacco.  The  Use  and  Abuse  of  Tobacco.  By  John  Lizars,  m.d. 
i2mo.  Cloth,  .50 

LUCKES.  Hospital  Sisters  and  their  Duties.  By  Eva  C.  E.  Lucres,  Matron  to 
the  London  Hospital;  Author  of  "  Lectures  on  Nursing."     i2mo.     Cloth.  $1.00 

MAC  MUNN.  On  the  Spectroscope  in  Medicine.  By  Chas.  A.  Mac  Munn,  m.d. 
With  3  Chromo-lithographic  Plates  of  Physiological  and  Pathological  Spectra, 
and  13  Wood  Cuts.     8vo.  Cloth,  $3.00 

MACNAMARA.  On  the  Eye.  A  Manual  of  the  Diseases  of  the  Eye.  By  C. 
Macnamara,  m.d.  Fourth  Edition,  Carefully  Revised;  with  Additions  and 
Numerous  Colored  Plates,  Diagrams  of  Eye,  Wood-cuts,  and  Test  Types. 
Demi  8vo.  Cloth,  $4.00 

MACDONALD'S  Microscopical  Examinations  of  Water  and  Air.  A  Guide  to  the 
Microscopical  Examination  of  Drinking  Water,  with  an  Appendix  on  the  Micro- 
scopical Examination  of  Air.  By  J.  D.  Macdonald,  m.d.  With  25  Litho- 
graphic Plates,  Reference  Tables,  etc.   Second  Ed.,  Revised.     8vo.    Cloth,  $2.75 

MACKENZIE  on  the  Throat  and  Nose.  Complete  in  one  octavo  vol.  Including 
the  Pharynx,  Larynx,  Trachea,  (Esophagus,  Nasal  Cavities,  etc.,  etc.  By 
Morell  Mackenzie,  m.d.,  Senior  Physician  to  the  Hospital  for  Diseases  of 
the  Chest  and  Throat,  Lecturer  on  Diseases  of  the  Throat  at  London  Hospital 
Medical  College,  etc.  Revised  and  Edited  by  D.  Bryson  Delavan,  m.d.,  Prof, 
of  Laryngology  and  Rhinology  in  the  New  York  Polyclinic  ;  Chief  of  Clinic, 
Department  of  Diseases  of  the  Throat,  Col.  of  Physicians  and  Surgeons,  New 
York;  Sec.  of  the  American  Laryngological  Association,  etc.  One  vol.  Octavo. 
About  800  pages.     Full  list  of  Useful  Formulae,  and  over  200  Illustrations. 

Nearly  Ready. 
The  (Esophagus,  Nose,  Naso-Pharynx,  etc.    Illustrated.    Being  Vol.  II  of 
the  First  Edition  of  Dr.  Mackenzie's  Treatise.     Complete  in  itself 

Cloth,  $3.00 ;  Leather,  $4.00 
The  Pharmacopoeia  of  the  Hospital  for  Diseases  of  the  Throat  and  Nose. 
Fourth  Edition,  Enlarged,  Containing  250  Formulae,  with  Directions  for  their 
Preparation  and  Use.     i6mo.  Cloth,  $1.25 

Growths  in  the  Larynx.  Their  History,  Causes,  Symptoms,  etc.  With 
Reports  and  Analysis  of  one  Hundred  Cases.  With  Colored  and  other 
Illustrations.     8vo.  Paper,  .75  ;  Cloth,  $1.25 

MADDEN.  Health  Resorts  for  the  Treatment  of  Chronic  Diseases.  The  result 
of  the  author's  own  observations  during  several  years  of  health  travel  in  many 
lands.  With  remarks  on  climatology  and  the  use  of  mineral  waters.  By  T.  M. 
Madden,  m.d.     8vo.  Cloth,  $2.50 

MANN'S  Manual  of  Psychological  Medicine  and  Allied  Nervous  Diseases.  Their 
Diagnosis,  Pathology,  Prognosis  and  Treatment,  including  their  Medico-Legal 
Aspects  ;  with  chapter  on  Expert  Testimony,  and  an  abstract  of  the  laws  relating 
to  the  Insane  in  all  the  States  of  the  Union.  By  Edward  C.  Mann,  m.d., 
member  of  the  New  York  County  Medical  Society.  With  Illustrations  of  Typical 
Faces  of  the  Insane,  Handwriting  of  the  Insane,  and  Micro-photographic  Sec- 
tions of  the  Brain  and  Spinal  Cord.     Octavo.  Cloth,  $5.00;  Leather  $6.00 

MARSHALL  &  SMITH.  On  the  Urine.  The  Chemical  Analysis  of  the  Urine. 
By  John  Marshall,  m.d.,  and  Prof.  Edgar  F.  Smith,  of  the  Chemical  Labora- 
tories, University  of  Pennsylvania.     Phototype  Plates.     i2mo.  Cloth,  $1. 00 

MARTIN'S  Microscopic  Mounting1.  A  Manual.  With  Notes  on  the  Collection 
and  Examination  of  Objects.  150  Illustrations.  By  John  H.  Martin.  Second 
Edition,  Enlarged.     8vo.  Cloth,  $2.75 
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MARSHALL.  Anatomical  Plates;  or  Physiological  Diagrams.  Life  Size  (4  by 
7  feet.)  Beautifully  Colored.  By  John  Marshall,  f.r.s.  New  Edition.  Re- 
vised and  Improved,  Illustrating  the  Whole  Human  Body. 

The  Set,  11  Maps,  in  Sheets,  $50.00 

The  Set,   11    Maps,  on  Canvas,  with  Rollers,  and  Varnished,  80.00 

An  Explanatory  Key  to  the  Diagrams,  .50 

No.  1.  The  Skeleton  and  Ligaments.  No.  2.  The  Muscles,  Joints,  and  Animal  Mechanics.  No.  3. 
The  Viscera  in  Position— The  Structure  of  the  Lungs.  No.  4.  The  Organs  of  Circulation.  No.  5. 
The  Lymphatics  or  Absorbents.  No.  6.  The  Digestive  Organs.  No.  7.  The  Brain  and  Nerves. 
No.  8.  The  Organs  of  the  Senses  and  Organs  of  the  Voice,  Plate  1.  No.  9.  The  Organs  of  the  Senses, 
Plate  2.  No.  10.  The  Microscopic  Structure  of  the  Textures.  No.  11.  The  Microscopic  Structure 
of  the  Textures. 

MASON'S  Compend  of  Electricity,  and  its  Medical  and  Surgical  Uses.  By 
Charles  F.  Mason,  m.d.,  Assistant  Surgeon  U.  S.  Army.  With  an  Intro- 
duction by  Charles  H.  May,  m.d.,  Instructor  in  the  New  York  Polyclinic. 
Numerous  Illustrations.     i2mo.     Being  Medical  Briefs,  No.  3.  Cloth,  $1.00 

MAYS'  Therapeutic  Forces  ;  or,  The  Action  of  Medicine  in  the  Light  of  the  Doc- 
trine of  Conservation  of  Force.     By  Thomas  J.  Mays,  m.d.  Cloth,  $1.25 

MEADOWS'  Obstetrics;  A  Text-Book  of  Midwifery.  Including  the  Signs  and 
Symptoms  of  Pregnancy,  Obstetric  Operations,  Diseases  of  the  Puerperal  State, 
etc.  By  Alfred  Meadows,  m.d.  Third  American,  from  Fourth  London  Edi- 
tion.    Revised  and  Enlarged'.     With  145  Illustrations.     8vo.  Cloth,  $2.00 

MEDICAL  Directory  of  Philadelphia,  Pennsylvania,  Delaware  and  Southern  half 
of  New  Jersey,  containing  lists  of  Physicians  of  all  Schools  of  Practice,  Dentists, 
Druggists  and  Chemists,  with  information  concerning  Medical  Societies,  Colleges 
and  Associations,  Hospitals,  Asylums,  Charities,  etc.     Morocco,  Gilt  edges,  $2.50 

MEIGS.  Milk  Analysis  and  Infant  Feeding.  A  Practical  Treatise  on  the  Ex- 
amination of  Human  and  Cows'  Milk,  Cream,  Condensed  Milk,  etc.,  and 
Directions  as  to  the  Diet  of  Young  Infants.  By  Arthur  V.  Meigs,  m.d.,  Physi- 
cian to  the  Pennsylvania  Hospital,  Philadelphia.     i2mo.  Cloth,  $1.00 

MEIGS  and  PEPPER  on  Children.  A  Practical  Treatise  on  the  Diseases  of 
Children.  By  J.  Forsyth  Meigs,  m.d.,  Fellow  of  the  College  of  Physicians  of 
Philadelphia,  etc.,  etc.,  and  William  Pepper,  m.d.,  Professor  of  the  Principles 
and  Practice  of  Medicine  in  the  Medical  Department,  University  of  Pennsyl- 
vania.    Seventh  Edition.  Cloth,  $5.00;  Leather,  $6.00 

MERRELL'S  Digest  of  Materia  Medica.  Forming  a  Complete  Pharmacopoeia  for 
the  use  of  Physicians,  Pharmacists  and  Students.  By  Albert  Merrell,  m.d. 
Octavo.  Half  dark  Calf,  $4.00 

MEYER.  Ophthalmology.  A  Manual  of  Diseases  of  the  Eye.  By  Dr.  Edouard 
Meyer,  Prof,  a  L'£cole  de  la  Faculte  de  Medicine  de  Paris,  Chev.  of  the  Legion 
of  Honor,  etc.  Translated  from  the  Third  French  Edition,  with  the  assistance 
of  the  author,  by  A.  Freedland  Fergus,  m.b.,  Assistant  Surgeon  Glasgow 
Eye  Infirmary.  With  270  Illustrations,  and  two  Colored  Plates.  Prepared 
under  the  direction  of  Dr.  Richard  Liebreich,  m.r.c  s.,  Author  of  the  "Atlas 
of  Ophthalmoscopy."     8vo.  Cloth,  #4.50;  Leather,  $5.50 

MILLER  and  LIZAR'S  Alcohol  and  Tobacco.  Alcohol.  Its  Place  and  Power. 
By  James  Miller,  f.r.c.s.  ;  and,  Tobacco,  Its  Use  and  Abuse.  By  John  Lizars, 
m.d.     The  two  essays  in  one  volume.  Cloth,  $1. 00;  Separate,  each  .50 

MONEY.  On  Children.  Treatment  of  Disease  in  Children,  including  the  Outlines 
of  Diagnosis  and  the  Chief  Pathological  Differences  between  Children  and 
Adults.  By  AN6EL  Money,  m.d.,  m.r.c.p.,  Asst.  Physician  to  the  Hospital  for 
Sick  Children,  Great  Ormond  St.,  and  to  the  Victoria  Park  Chest  Hospital,  Lon- 
don.    Practical  Series.     i2mo.     560  pages.  Cloth,  $3.00 

MORRIS.  Compend  of  Gynaecology.  By  Henry  Morris,  m.d.,  Demonstrator  of 
Obstetrics,  Jefferson  Medical  College,  Phila.,  etc.  Being  ?  Quiz- Compend? 
No*  7.  Nearly  Ready. 

MORTON  on  Refraction  of  the  Eye.  Its  Diagnosis  and  the  Correction  of  its  Errors. 
With  Chapter  on  Keratoscopy,  and  Test  Types.  By  A.  Morton,  m.b.  Third 
Edition,  Revised  and  Enlarged.  Cloth,  #1.00 
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MURRELL.  Massage  as  a  Mode  of  Treatment.  By  Wm.  Murrell,  m.d., 
m.r.c.p.,  Lecturer  on  Materia  Medica  and  Therapeutics  at  Westminster  Hospital, 
Examiner  at  University  of  Edinburgh,  Physician  to  Royal  Hospital  for  Diseases 
of  the  Chest.     Third  Edition.     i2mo.  Cloth,  $1.50 

MUTER.  Practical  and  Analytical  Chemistry.  By  John  Muter,  f.r.s.,  f.c.s., 
etc.     Third  Edition.     Revised  and  Illustrated.  Cloth,  $2.00 

OSGOOD.     The  Winter  and  Its  Dangers.     By  Hamilton  Osgood,  m.d.  Cloth,  .50 

OTT'S  Action  of  Medicines.  By  Isaac  Ott,  m.d.,  late  Demonstrator  of  Experi- 
mental Physiology  in  the  University  of  Pennsylvania.     22  Illus.  Cloth,  $2.00 

OVERMAN'S  Practical  Mineralogy,  Assaying  and  Mining,  with  a  Description  of 
the  Useful  Minerals,  etc.  By  Frederick  Overman,  Mining  Engineer.  Elev- 
enth Edition.     i2mo.  Cloth,  $1.00 

OPHTHALMIC  REVIEW.  A  Monthly  Record  of  Ophthalmic  Science.  Published 
in  London.     Sample  Numbers,  25  cents.  Per  annum,  $3.00 

PACKARD'S  Sea  Air  and  Sea  Bathing.  By  John  H.  Packard,  one  of  the  Phy- 
sicians to  the  Pennsylvania  Hospital,  Philadelphia.  Cloth,  .50 

PAGE'S  Injuries  of  the  Spine  and  Spinal  Cord,  without  apparent  Lesion  and  Ner- 
vous Shock.  In  their  Surgical  and  Medico-Legal  Aspects.  By  Herbert  W. 
Page,  m.d.,  f.r.c.s.     Second  Edition,  Revised.     Octavo.  Cloth,  $3.50 

PAGET' S  Lectures  on  Surgical  Pathology.  Delivered  at  the  Royal  College  of 
Surgeons.    By  James  Paget,  f.r.s.    Third  Edition.    Cloth,  $7.00;  Leather,  $8.00 

PARKES'  Practical  Hygiene.  By  Edward  A.  Parkes,  m.d.  The  Seventh  Re- 
vised and  Enlarged  Edition.     With  Many  Illustrations.     8vo.  Cloth,  $4.50 

PARRISH'S  Alcoholic  Inebriety.  From  a  Medical  Standpoint,  with  Illustrative 
Cases  from  the  Clinical  Records  of  the  Author.  By  Joseph  Parrish,  m.d., 
President  of  the  Amer.  Assoc,  for  Cure  of  Inebriates.      Paper,  .75  ;  Cloth,  $1.25 

PARVIN'S  Winckel's  Diseases  of  Women  (see  Winckel-Parvin,  page  24). 

117  Illustrations.  Cloth,  $3.00;  Leather,  3.50 

PENNSYLVANIA  Hospital  Reports.  Edited  by  a  Committee  of  the  Hospital 
Staff:  J.  M.  DaCosta,  m.d.,  and  William  Hunt.  Containing  Original  Articles 
by  the  Staff.     With  many  other  Illustrations.  Paper,  .75  ;  Cloth,  $1.25 

PHYSICIAN'S  VISITING  LIST.  Published  Annually.  Thirty-seventh  Year  of  its 
Publication. 

SIZES  AND   PRICES. 

For  25  Patients  weekly.  Tucks,  pocket  and  pencil,  Gilt  Edges,    .         .        $1.00 

50         "  "  "  "  »         "  1.25 

75        "  "  "  "  "        "  1.50 

100        "  "  "  "  «        "  .  2.00 

5°        "  "*«»*     {fe£f?£}  " •        •  -5° 

'«        "  ■'»**■      IKH  •        •  3.0O 

INTERLEAVED    EDITION. 

For  25  Patients  weekly,  interleaved,  tucks,  pocket,  etc.,      r<         "  .  1.25 

50  -   -.^ifesfe} •  ■  3- 

Perpetual  Edition,  without  Dates  and  with  Special   Memorandum  Pages. 

For  25  Patients,  interleaved,  tucks,  pocket  and  pencil,           ....  $1.25 

50        "                "                                        "          "              ....  1.50 
EXTRA  Pencils  will  be  sent,  postpaid,  for  25  cents  per  half  dozen. 

fi^*  This  List  combines  the  several  essential  qualities  of  strength,  compactness,  durability 
and  convenience.  A  special  circular,  descriptive  of  contents  and  improvements,  will  be  sent 
upon  application.. 
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SANSOM'S  Diseases  of  the  Heart.     Valvular  Disease  of  the  Heart.     By  Arthur 

Ernest  Sansom,  m.d.     Illustrated.     i2mo.  Cloth,  $1.25 

On  Chloroform.     Its  Action  and  Administration.         Paper,  .75  ;  Cloth,  $1.25 

SAVAGE.  Atlas  of  the  Female  Pelvic  Organs.  The  Surgery,  Surgical  Pathology 
and  Surgical  Anatomy  of  the  Female  Pelvic  Organs.  In  a  series  of  Plates 
taken  from  nature,  with  Commentaries,  Notes  and  Cases.  By  Henry  Savage, 
m.d.,  Lond.,  f.r.c.S.  Fifth  Edition.  Revised  and  greatly  extended.  17  Col- 
ored Plates,  comprising  many  Figures.     Quarto.  Cloth,  net,  12.00 

SCANZONI.  Sexual  Organs  of  Women.  A  Practical  Treatise  on  the  Diseases 
of  the  Sexual  Organs  of  Women.  By  F.  W.  von  Scanzoni,  Prof,  of  Midwifery 
and  Diseases  of  Females,  University  of  Wiirzburg,  etc.  Edited  by  A.  K.  Gard- 
ner, a.m.,  m.d.     60  Illustrations.     Fourth  Edition.     Octavo.  Cloth,  $4.00 

SCHULTZE'S  Obstetrical  Plates.     Obstetrical  Diagrams.     Life  Size.     By  Prof.  B. 

S.  Schultze,  m.d.,  of  Berlin.     Twenty  in  the  Set.     Colored. 

In  Sheets,  $15.00;  Mounted  on  Rollers,  $25.00 
SOLLY'S  Colorado  Springs  and  Manitou  as  Health  Resorts.     By  S.  Edwin  Solly, 

m.d.,  m.r.c.s.,  Eng.     i2mo.  Paper  cover,  .25 

SMITH'S  Wasting  Diseases  of  Infants  and  Children.  By  Eustace  Smith,  m.d., 
f.r.c.p.,  Physician  to  the  East  London  Children's  Hospital.  Fourth  London 
Edition,  Enlarged.     8vo.  Cloth,  $3.00 

Clinical  Studies  of  Diseases  in  Children.    Second  Edition,  Revised,    8vo. 
Just  Ready.  Cloth,  $2.50 

SMITH.  Abdominal  Surgery.  Being  a  Systematic  Description  of  all  the  Princi- 
pal Operations.  By  J.  Greig  Smith,  m.a.,  f.r.s.e.,  Surg,  to  British  Royal  In- 
firmary, Fellow  Royal  Med.  Chir.  Soc,  etc.     With  45  Engravings.     8vo. 

New  Edition,  Enlarged.   In  Press. 

SMYTHE'S  Medical  Heresies.  Historically  Considered.  A  Series  of  Critical  Es- 
says on  the  Origin  and  Evolution  of  Sectarian  Medicine,  embracing  a  Special 
Sketch  and  Review  of  Homoeopathy,  Past  and  Present.  By  Gonzalvo  C. 
Smythe,  a.m.,  m.d.,  Professor  of  the  Principles  and  Practice  of  Medicine,  Col- 
lege of  Physicians  and  Surgeons,  Indianapolis,  Indiana.     i2mo.         Cloth,  $1.25 

SMITH  (TYLER).  Lectures  on  Obstetrics.  Delivered  at  St.  Mary's  Hospital. 
With  an  Introductory  Lecture  on  the  History  and  Art  of  Midwifery,  and  Copious 
Annotations.    By  A.  K.  Gardner,  a.m.,  m.d.  233  Illus.  3d  Ed.  8vo.  Cloth,  £4.00 

STAMMER.  Chemical  Problems,  with  Explanations  and  Answers.  By  Karl 
Stammer.  Translated  from  the  2d  German  Edition,  by  Prof.  W.  S.  Hoskinson, 
a.m.,  Wittenberg  College,  Springfield,  Ohio.     i2mo.  Cloth.  .75 

STARR.  The  Digestive  Organs  in  Childhood.  The  Diseases  of  the  Digestive 
Organs  in  Infancy  and  Childhood.  With  Chapters  on  the  Investigation  of 
Disease  and  the  Management  of  Children.  By  Louis  Starr,  m.d..  Clinical 
Prof,  of  Diseases  of  Children  in  the  Hospital  of  the  University  of  Penn'a  ;  Physi- 
cian to  the  Children's  Hospital,  Phila.     8vo.     Cut  or  uncut  edges.     Cloth,  $2.50 

STARR  and  WALKER.  Physiological  Action  of  Medicines.  Prepared  for  the 
use  of  Students  of  the  Medical  Department,  University  of  Penna.,  with  the 
approval  of  the  Professor  of  Materia  Medica  (H.  C.  Wood.  m.d).  By  Louis 
Starr,  m.d.,  Clin.  Prof.  Dis.  of  Children,  in  the  Hospital  of  the  University,  and 
J.  B.Walker,  m.d.,  Prof,  of  Med.,  Woman's  Med'l.  College  of  Phila.;  assisted 
by  W.  M.  Powell,  m.d.,  Physician  to  Children's  Clinic,  University  Hospital. 
Third  Edition.     Enlarged.     321110.  *  Cloth,  .75 

STEWART'S  Compend  of  Pharmacy.  Based  upon  "  Remington's  Text-Book  of 
Pharmacy."  By  F.  E.  Stewart,  m.d.,  ph.g.,  Quiz  Master  in  Chem.  and  Theoreti- 
cal Pharmacy,  Phila.  College  of  Pharmacy  ;  Demonstrator  and  Lect.  in  Pharma- 
cology, Medico-Chirurgical  College,  and  in  Woman's  Medical  College.  2d.  Ed. 
fQin'z-  Compend t  Series.    Cloth,  $1.00 ;  Interleaved  for  the  addition  of  notes,  £1.25 

STOCKEN'S  Dental  Materia  Medica.  Dental  Materia  Medica  and  Therapeutics 
with  Pharmacopoeia.     By  James  Stocken,  d.d.s.     Third  Edition.     Cloth,  $2.50 
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SUTTON'S  Volumetric  Analysis.  A  Systematic  Handbook  for  the  Quantitative 
Estimation  of  Chemical  Substances  by  Measure,  Applied  to  Liquids,  Solids  and 
Gases.  By  Francis  Sutton,  f.c.s.  Fifth  Edition,  Revised  and  Enlarged, 
with  Illustrations.     8vo.  Cloth,  $4.50 

SUTTON.  Pathology.  An  Introduction  to  General  Pathology,  founded  on  three 
lectures  delivered  at  the  Royal  College  of  Surgeons  of  England,  1886.  By 
John  Bland  Sutton,  f.r.c.s.,  Lecturer  on  Pathology,  Royal  College  of  Sur- 
geons;  Assistant  Surgeon  and  Demonstrator  of  Anatomy,  Middlesex  Hospital, 
London.     149  Illustrations.  Cloth,  $4.50 

Ligaments.    Their  Nature  and  Morphology.    Illustrated.    i2mo.     Cloth,  1.25 

SWAIN.  Surgical  Emergencies,  together  with  the  Emergencies  Attendant  on 
Parturition  and  the  Treatment  of  Poisoning.  A  Manual  for  the  Use  of  General 
Practitioners.     By  W.  F.  Swain,  f.r.c.s.     Fourth  Edition.  Illustrated.     1.50 

SWAYNE'S  Obstetric  Aphorisms,  for  the  Use  of  Students  commencing  Midwifery 
Practice.     By  Joseph  G.  Swayne,  m.d.     Eighth  Edition.     Illus.         Cloth,  $1.25 

TAFT'S  Operative  Dentistry.  A  Practical  Treatise  on  Operative  Dentistry.  By 
Jonathan  Taft,  d.d.s.  Fourth  Revised  and  Enlarged  Edition.  Over  100  Il- 
lustrations. 8vo.  Cloth,  $4.25  ;  Leather,  $5.00 
Index  of  Dental  Periodical  Literature     8vo.  Cloth,  $2.00 

TALBOT.  Irregularities  of  the  Teeth,  and  Their  Treatment.  By  Eugene  S. 
Talbot,  m.d.,  Professor  of  Dental  Surgery  Woman's  Medical  College,  and 
Lecturer  on  Dental  Pathology  in  Rush  Medical  College,  Chicago.  Octavo.  150 
Illustrations.  Cloth,  $2.00 

TANNER'S  Index  of  Diseases  and  their  Treatment.  By  Thos.  Hawkes  Tanner, 
m.d.,  f.r.c.p.  Second  Edition,  Revised  and  Enlarged.  By  W.  H.  Broadbent, 
m.d.     With  Additions.     Appendix  of  Formulae,  etc.     8vo.  Cloth,  $3.00 

Memoranda  of  Poisons  and  their  Antidotes  and  Tests.  Fifth  American,  from 
the  Last  London  Edition.  Revised  by  Henry  Leffmann,  m.d.,  Professor 
of  Chemistry  in  Pennsylvania  College  of  Dental  Surgery  and  in  the  Phila- 
delphia Polyclinic.  Cloth,  .75 

TEMPERATURE  Charts  for  Recording  Temperature,  Respiration,  Pulse,  Day  of 
Disease,  Date,  Age,  Sex,  Occupation,  Name,  etc.  Put  up  in  pads;  each  .50 

THOMPSON.  Lithotomy  and  Lithotrity.  Practical  Lithotomy  and  Lithotrity  ;  or 
an  Inquiry  into  the  best  Modes  of  Removing  Stone  from  the  Bladder.  By  Sir 
Henry  Thompson,  f.r.c.s.,  Emeritus  Professor  of  Clinical  Surgery  in  Univer- 
sity College.     Third  Edition.     With  87  Engravings.     8vo.  Cloth,  $3.50 

Urinary  Organs.  Diseases  of  the  Urinary  Organs.  7th  London  Ed.  Cloth,  $1^25 

On  the  Prostate.  Diseases  of  the  Prostate.  Their  Pathology  and  Treatment. 
Sixth  London  Edition.     8vo.     Illustrated.  Cloth,  $2.00 

Calculous  Diseases.  The  Preventive  Treatment  of  Calculous  Disease,  and 
the  Use  of  Solvent  Remedies.     Second  Edition.     i6mo.  Cloth,  $1.00 

Surgery  of  the  Urinary  Organs.  Some  Important  Points  connected  with  the 
Surgery  of  the  Urinary  Organs.     Illus.  Paper,  .75;  Cloth,  $1.25 

THOMPSON'S  Manual  of  Physics.  A  Student's  Manual.  By  Sylvanus  P 
Thompson,  b.a.,  d.sc,  f.r.a.s.,  Professor  of  Experimental  Physics  in  University 
College,  Bristol,  England.  Preparing. 

TIDY.  Modern  Chemistry,  Inorganic  and  Organic.  A  Handbook  for  the  Use  of 
Students.  By  Chas.  Meymott  Tidy,  f.r.c,  Prof,  of  Chemistry  and  Medical 
Jurisprudence  and  Public  Health  at  London  Hospital ;  Medical  Officer  of  Health 
and  Public  Analyst  of  the  City  of  London,  etc.  8vo.  Second  Edition.  Revised 
and  Enlarged.  Cloth,  $5.50 

TILT'S  Change  of  Life  in  Women,  in  Health  and  Disease.  A  Practical  Treatise 
on  the  Diseases  incidental  to  Women  at  the  Decline  of  Life.  By  Edward  John 
Tilt,  m.d.     Fourth  London  Edition.     8vo.  Paper  cover,  .75  ;  Cloth,  $1.25 

TOMES'  Dental  Anatomy.  A  Manual  of  Dental  Anatomy,  Human  and  Compara- 
tive.    By  C.  S.  Tomes,  d.d.s.     191  Illustrations.     3d  Ed.     i2mo.  In  Press. 
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TOMES.     Dental  Surgery.     A  System  of  Dental  Surgery.     By  John  Tomes,  f.r.s. 

Fourth  Edition,  Revised  and   Enlarged.     By  C.   S.   Tomes,   d.d.s.     With   292 

Illustrations.     i2mo.     772  pages.  Cloth,  $5.00 

TRANSACTIONS  of  the  College  of  Physicians  of  Philadelphia.    Third  Series. 

Vols.  I,  II,  III,  IV,  V,  Cloth,  each,  $2.50.     VI,  VII,  Cloth,  each,  $3.50. 

Vol.  VIII,  1886,  Cloth,  $3.75. 

TRANSACTIONS  American  Surgical  Association.  Illustrated.  Royal  8vo. 
Price  of  Vol.  I,  Cloth,  $3.50;  Vol.  II,  Cloth,  $4.00;  Vol.  Ill,  Cloth,  $3.50  Vol.  IV, 
Cloth,  $3.00.     Vol.  V,  Cloth,  $4.25 

TRIMBLE.  Practical  and  Analytical  Chemistry.  Being  a  complete  course  in 
Chemical  Analysis.  By  Henry  Trimble,  ph.g.,  Professor  of  Analytical  Chem- 
istry in  the  Philadelphia  College  of  Pharmacy.  Second  Edition.  Enlarged. 
Illustrated.     8vo.  Cloth,  $1.50 

TTJRNBULL'S  Artificial  Anaesthesia.  The  Advantages  and  Accidents  of  Artifi- 
cial Anaesthesia  ;  Its  Employment  in  the  Treatment  of  Disease ;  Modes  of  Ad- 
ministration ;  Considering  their  Relative  Risks  ;  Tests  of  Purity  ;  Treatment  of 
Asphyxia;  Spasms  of  the  Glottis;  Syncope,  etc.  By  Laurence  Turnbull,  m.d., 
ph.  g.,  Aural  Surgeon  to  Jefferson  College  Hospital,  etc.  Second  Edition,  Re- 
vised and  Enlarged.  With  27  Illustrations  of  Various  Forms  of  Inhalers,  etc., 
and  an  appendix  of  over  70  pages,  containing  a  full  account  of  the  new  local 
Anaesthetic,  Hydrochlorate  of  Cocaine.     i2mo.  Cloth,  $1.50 

Hydrochlorate  of  Cocaine.    i2mo.  Paper,  .50 

TUSON.  Veterinary  Pharmacopoeia.  Including  the  Outlines  of  Materia  Medica 
and  Therapeutics.  For  the  Use  of  Students  and  Practitioners  of  Veterinary 
Medicine.     By  Richard  V.  Tuson,  f.c.s.     Third  Edition.     i2mo.     Cloth,  $2.50 

TYSON.  Bright's  Disease  and  Diabetes.  With  Especial  Reference  to  Pathology 
and  Therapeutics.  By  James  Tyson,  m.d.,  Professor  of  Pathology  and  Morbid 
Anatomy  in  the  University  of  Pennsylvania.  Including  a  Section  on  Retinitis  in 
Bright's  Disease.  By  Wm.  F.  Norris,  m.d.,  Clin.  Prof,  of  Ophthalmology,  in  Univ. 
of  Penna.    With  Colored  Plates  and  many  Wood  Engravings.    8vo.    Cloth,  $3.50 

Guide  to  the  Examination  of  Urine.     Fifth  Edition.     For  the  Use  of 

Physicians  and  Students.    With  Colored  Plates  and  Numerous  Illustrations 

Engraved  on  Wood.     Fifth  Edition.     Enlarged  and  Revised.     i2mo.    249 

pages.  Cloth,  $1.50 

Cell  Doctrine.     Its  History  and  Present  State.     With  a  Copious  Bibliography 

of  the  subject.     Illustrated  by  a  Colored  Plate  and  Wood  Cuts.     Second 

Edition.     8vo.  Cloth,  $2.00 

Rindfleisch's    Pathology.     Edited  by  Prof.  Tyson.    General  Pathology ;   a 

Handbook  for  Students  and  Physicians.     By  Prof.  Edward  Rindfleisch, 

of  Wurzburg.     Translated  by  Wm.  H.  Mercur,  m.d.     Edited  and  Revised 

by  James   Tyson,   m.d.,   Professor   of   Morbid  Anatomy   and   Pathology, 

University  of  Pennsylvania.  Cloth,  $2.00 

VALENTIN'S  Qualitative  Analysis.    A  Course  of  Qualitative  Chemical  Analysis. 

By  Wm.  G.Valentin,  f.c.s.     Sixth  Edition.     Revised  and  Corrected  by  W.  R. 

Hodgkinson,  ph.d.  (Wiirzburg),  Fellow  of  the  Institute  of  Chemistry,  and  of 

the   Chemical,    Physical    and    Geological    Societies    of    London ;     Lecturer  on 

Chemistry   in   the    South    Kensington   Science   Schools.     Assisted   by   H.   M. 

Chapman,  Assistant  Demonstrator  of  Chemistry  in  the  Royal  School  of  Mines. 

Illustrated.     Octavo  Cloth,  $3.00 

VAN   HARLINGEN  on  Skin  Diseases.     A  Practical  Manual  of  Diagnosis  and 

Treatment.    By  Arthur  Van  Harlingen,  m.d.,  Professor  of  Diseases  of  the 

Skin  in   the  Philadelphia  Polyclinic ;   Consulting  Physician  to  the  Philadelphia 

Dispensary  for  Skin  Diseases.   With  Formulae  and  Colored  Plates.    i2mo. 

Cloth,  #1.75 

VAN  NUYS  on  The  Urine.     Chemical  Analysis  of  Healthy  and  Diseased  Urine, 

Qualitative   and   Quantitative.      By  T.  C.  Van   Nuys,  Professor  of  Chemistry 

Indiana  University.     39  Illustrations.     Octavo.     Cloth.  In  Press. 
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VIRCHOW'S  Post-mortem  Examinations.  A  Description  and  Explanation  of  the 
Method  of  Performing  them  in  the  Dead  House  of  the  Berlin  Charite  Hospital, 
with  especial  reference  to  Medico-legal  Practice.  By  Prof.  Virchow.  Trans- 
lated by  Dr.  T.  P.  Smith.  Third  Edition,  with  Additions  and  New  Plates. 
i2mo.     Series  of  Medical  Briefs,  No.  I.  Cloth,  $1.00 

Cellular  Pathology,  as  based  upon  Physiological  and  Pathological  Histology. 
20  Lectures  delivered  at  the  Pathological  Institute  of  Berlin.  Translated 
from  the  2d  Ed.  by  F.  Chance,  m.d.    134  Illus.     8th  Am.  Ed.     Cloth,  $4.00 

WALSH  AM.  Manual  of  Practical  Surgery.  For  Students  and  Physicians.  By 
Wm,  J.  Walsham,  m.d.,  f.r.c.s.,  Asst.  Surg,  to,  and  Dem.  of  Practical  Surg,  in, 
St.  Bartholomew's  Hospital,  Surg,  to  Metropolitan  Free  Hospital,  London.  With 
236  Engravings.     656  pages,     New  Series  of  Manuals. 

Cloth,  $3.00;  Leather,  $3.50 

WARING.  Practical  Therapeutics.  A  Manual  for  Physicians  and  Students.  By 
Edward  J.  Waring,  m.d.  Fourth  Edition.  Revised,  Rewritten  and  Rearranged 
by  Dudley  W.  Buxton,  m.d.,  Assistant  to  the  Professor  of  Medicine,  University 
College,  London.     Crown  Octavo.  Cloth,  $3.00;  Leather,  $3.50 

WARNER.  Case  Taking.  A  Manual  of  Clinical  Medicine  and  Case  Taking.  By 
Francis  Warner,  m.d.     Second  Edition.  Cloth,  $1.75 

WATSON  on  Amputations  of  the  Extremities  and  Their  Complications.  By 
B.  A.  Watson,  a.m.,  m.d.,  Surgeon  to  the  Jersey  City  Charity  Hospital  and  to 
Christ's  Hospital,  Jersey  City,  N.  J. ;  Member  of  the  American  Surgical  Associ- 
ation. With  over  250  Wood  Engravings  and  two  Full-page  Colored  Plates. 
Octavo.     770  pages.  Cloth,  $5.50 

WATTS'  Inorganic  Chemistry.     A  Manual  of  Chemistry,  Physical  and  Inorganic. 

(Being  the  13th  Edition  of  Fowne's  Physical  and  Inorganic  Chemistry.) 

By  Henry  Watts,  b.a.,  f.r.s.,  Editor  of  the   Journal  of  the  Chemical  Society ; 

Author  of  "A  Dictionary  of  Chemistry,"  etc.     With  Colored  Plate  of  Spectra 

and  other  Illustrations.     i2mo.     595  pages.  Cloth,  $2.25 

Organic  Chemistry.     Second  Edition.     By  Wm.  A.  Tilden,  d.sc,  f.r.s. 

(Being  the  13th  Edition  of  Fowne's   Organic   Chemistry).     Illustrated. 

i2mo.  Cloth,  $2.25 

WELCH'S  Enteric  Fever.  Its  Prevalence  and  Modifications;  ./Etiology,  Pathology 
and  Treatment.     By  Francis  H.  Welch,  f.r.c.s.     8vo.  Cloth,  $2.00 

WHITE.  The  Mouth  and  Teeth.  By  J.  W.  White,  m.d.,  d.d.s.  Editor  of  the 
Dental  Cosmos.     Illustrated.  Cloth,  .50 

WICKES'  Sepulture.  Its  History,  Methods  and  Sanitary  Requisites.  By  Stephen 
Wickes,  a.m.,  m.d.     Octavo.  Cloth,  $1.50 

WILKES'  Pathological  Anatomy.   Lectures  on  Pathological  Anatomy.   By  Samuel 
Wilkes,  f.r.s.     Second  Edition,  Revised  and  Enlarged  by  Walter  Moxon, 
m.d.,  f.r.s.,  Physician  to  and  Lecturer  at  Guy's  Hospital,  London.     Cloth,  $6.00 
The  Nervous  System.     Lectures  on  Diseases  of  the  Nervous  System,  Deliv- 
ered at  Guy's  Hospital,  London.     New  Edition.     8vo.  Cloth,  $6.00 

WILLIAMS.  Pulmonary  Consumption.  Its  Etiology,  Pathology  and  Treatment, 
with  an  Analysis  of  1000  Cases  to  Exemplify  its  Duration  and  Modes  of  Arrest. 
By  C.  J.  B.  Williams,  m.d.,  ll.d.,  f.r.s.,  Senior  Consulting  Physician  to  the 
Hospital  for  Consumption  and  Diseases  of  the  Chest,  Brompton  ;  formerly  Prof, 
of  Med.  University  Col.,  London,  etc.  Second  Edition.  Enlarged  and  Rewritten. 
By  C.  Theodore  Williams,  m.d.,  f.r.c.p.,  Physician  to  Hospital  for  Consump- 
tion and  Diseases  of  the  Chest,  Brompton,  etc.  With  4  Colored  Plates  and  other 
Illustrations.     Octavo.  Cloth,  5.00 

WILSON.     The  Summer  and  Its  Diseases.     By  James  C.Wilson,  m.d.    Cloth,  .50 

WILSON'S  Text-Book  of  Domestic  Hygiene  and  Sanitary  Information.     A  Guide 

to  Personal  and  Domestic  Hygiene.     By  George  Wilson,  m.d.,  Medical  Officer 

of  Health.     Edited  by  Jos.  G.  Richardson,  m.d.,  Professor  of  Hygiene  at  the 

University  of  Pennsylvania.  Cloth,  $1.00 

Handbook   of  Hygiene   and   Sanitary   Science.     With   Illustrations.     Sixth 

Edition,  Revised  and  Enlarged.     8vo.  Cloth,  #2.75 
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WILSON.  Human  Anatomy.  The  Anatomist's  Vade-mecum.  General  and  Spe- 
cial. By  Prof.  Erasmus  Wilson.  Edited  by  George  Buchanan,  Professor  of 
Clinical  Surgery  in  the  University  of  Glasgow ;  and  Henry  E.  Clark,  Lecturer 
on  Anatomy  at  the  Royal  Infirmary  School  of  Medicine,  Glasgow.  Tenth  Edi- 
tion. With  450  Engravings  (including  26  Colored  Plates).  Cloth,  $6.00 
Healthy  Skin  and  Hair.  A  Practical  Treatise.  Their  Preservation  and 
Management.     Eighth  Edition.     i2mo.                                             Paper,  $1.00 

WINCKEL-PARVIN.  Diseases  of  Women.  By  Dr.  F.  Winckel,  Professor  of 
Gynaecology,  and  Director  of  the  Royal  University  Clinic  for  Women,  in  Munich. 
Translated  by  special  authority  of  Author  and  Publisher,  by  Dr.  J.  H.William- 
son, Resident  Physician  of  Allegheny  General  Hospital,  Allegheny,  Pa.,  under 
the  supervision  of,  and  with  an  Introduction  by,  Theophilus  Parvin,  m.d., 
Professor  of  Obstetrics  and  Diseases  of  Women  and  Children  in  Jefferson 
Medical  College,  Philadelphia.  With  132  Engravings  on  Wood,  most  of  which 
are  entirely  new.     Demi-octavo.  Cloth,  $3.00;  Leather,  $3.50 

WOAKES.     Post-Nasal  Catarrh  and  Diseases  of  the  Nose,  causing  Deafness.     By 

Edward  Woakes,  m.d.,  Senior  Aural  Surgeon  to  the   London   Hospital  for 

Diseases  of  the  Throat  and  Chest.     26  Illustrations.  Cloth,  $1.50 

Nasal  Polypus,  with  Neuralgia,  Hay  Fever  and  Asthma  in  Relation  to 

Ethmoiditis.     i2mo.  Cloth,  $1.25 

On   Deafness,  Giddiness  and  Noises  in  the  Head,  or  the  Naso-Pharyngeal 

aspect  of  Ear  Disease.     Third  Edition.     Illustrated.  In  Press. 

WOLFF.  Manual  of  Applied  Medical  Chemistry  for  Students  and  Practitioners  of 
Medicine.  By  Lawrence  Wolff,  m.d.,  Demonstrator  of  Chemistry  in  Jeffer- 
son Medical  College,  Philadelphia.  Cloth,  $1.50 

WOOD.  Brain  Work  and  Overwork.  By  Prof.  H.  C.  Wood,  Clinical  Professor 
of  Nervous  Diseases,  University  of  Pennsylvania.     i2mo.  Cloth,  .50 

WOODMAN  and  TIDY.  Medical  Jurisprudence.  Forensic  Medicine  and  Toxi- 
cology. By  W.  Bathurst  Woodman,  m.d.,  Physician  to  the  London  Hospital, 
and  Charles  Meymott  Tidy,  f.c.s.,  Professor  of  Chemistry  and  Medical  Juris- 
prudence at  the  London  Hospital.  With  Chromo-lithographic  Plates,  represent- 
ing the  Appearance  of  the  Stomach  in  Poisoning  by  Arsenic,  Corrosive  Subli- 
mate, Nitric  Acid,  Oxalic  Acid ;  the  Spectra  of  Blood  and  the  Microscopic  Ap- 
pearance of  Human  and  other  Hairs;  and  116  other  Illustrations.  Large 
Octavo.     Sold  by  Subscription.  Cloth,  $7.50;  Leather,  $8.50 

WRIGHT  on  Headaches  ;  their  Causes,  Nature  and  Treatment.  By  Henry  G. 
Wright,  m.d.     i2mo.  Cloth,  .50 

WYTHE  on  the  Microscope.    A  Manual  of  Microscopy  and  Compendium  of  the 
Microscopic  Sciences,  Micro-mineralogy,  Biology,  Histology  and  Practical  Medi- 
cine, with  Index  and  Glossary  and  the  genera  of  microscopic  plants.    By  Joseph 
H.  Wythe,  a.m.,  m.d.    Fourth  Edition.     252  Illus.   Cloth,  $3.00;  Leather,  $4.00 
Dose  and  Symptom  Book.    The  Physician's  Pocket  Dose  and  Symptom  Book. 
Containing  the  Doses  and  Uses  of  all  the  Principal  Articles  of  the  Materia 
Medica,  and  Original  Preparations.     17th   Edition,  Revised  and  Rewritten 
Just  Ready.  Cloth,  $1.00;   Leather,  with  Tucks  and  Pocket,  #1.25 

YEOS  Manual  of  Physiology.    Second  Edition.     A  Text-book  for  Students  of 
Medicine.     By  Gerald  F.  Yeo.,  m.d.  f.r.c.s.,  Professor  of  Physiology  in  King's 
College,  London.    Second  Edition  ;  revised  by  the  author.    With  over  300  care- 
fully printed  Illustrations.    A  Glossary  and  Complete  Index.     Crown  Octavo. 
ATew  Series  of  Manuals.  Cloth,  #3.00  ;   Leather,  #3.50 

"After  a  careful  examination  of  this  Manual  of  Physiology,  I  can  truthfully  say  that  it  is  a  most  valuable 
addition  to  the  list  of  text-books  upon  this  subject.  That  it  should  and  will  receive  a  welcome  from  both 
students  and  te;u  hers  there  can  be  no  doubt.  The  author  presents  his  subject  in  a  manner  that  is  clear, 
concise  and  logical.  Each  section  has  had  a  careful  revision,  and  revenls  the  author's  familiarity  with 
the  scope  and  tendencies  of  modern  physiology." — A.  P.  Brultiher,  Ad.D.,  Detfionrtrator  oj  Physiology 
atjejfftnon  Medical  College,  Philadelphia. 


Holden's  Manual  of  Anatomy. 

FIFTH  EDITION,  REVISED  AND  ENLARGED.    208  ILLUSTRATIONS. 
A  MANUAL  OF  THE  DISSECTIONS  OF  THE  HUMAN  BODY. 

By  Luther  Holden,  m.d.,  f.r.c.s.,  Consulting  Surgeon  to  St.  Bartholomew's  and  the 
Foundling  Hospitals,  London,  and  John  Langton,  f.r.c.s.,  Surgeon  to  and  Lec- 
turer in  St.  Bartholomew's  Hospital.  Fifth  Edition.  Revised  and  Enlarged,  with 
many  new  Illustrations.     Octavo.  Oil  Cloth  Binding,  $4.50 

Cloth,  $5.00;  Leather,  $6.00 
*#*  As  HolderCs  Anatomy  is  the  chief  "  Dissector  "  now  in  use,  the  publishers  have 
put  it  in  an  Oil  Cloth  Binding.     This  does  not  retain  the  odors  of  the  dissecting  room, 
is  not  easily  soiled,  and  may  be  washed  without  damage. 


DIAGRAM    OF    AXILLA. 

{From  Holden's  Anatomy.) 


1.  Axillary  Artkry. 

2.  Brachial  Artery. 

3.  Thoracica  Humeraria  Artery. 

4.  Superior  Thoracic  Artery. 

5.  Subscapular  Artery. 

6.  Dorsalis  Scapulae  Artery. 

7.  Posterior  Circumflex  Artery. 
Supbkior  Profunda  Artery. 
Posterior  Thoracic  Nervb. 

10.  Long  Subscapular  Nerve. 

11.  Median  Nerve. 

12.  Cephalic  Vein. 

13.  Musculocutaneous  Nbryb. 

14.  Teres  Major. 

"  No  student  of  anatomy  can  take  up  this  book  without  being  pleased  and  instructed.  Its  diagrams  are  original, 
striking  and  suggestive,  giving  more  at  a  glance  than  pages  of  text  description.  All  this  is  known  to  those  who 
are  already  acquainted  with  this  admirable  work  ;  but  it  is  simple  justice  to  its  value,  as  a  work  for  careful  study 
and  reference,  that  these  points  be  emphasized  to  such  as  are  commencing  their  studies.  The  text  matches  the 
illustrations  in  directness  of  practical  application  and  clearness  of  detail." — New  York  Medical  Record,  April 
i8th,i88s-  BY  THE  SAME  AUTHOK. 

HUMAN  OSTEOLOGY.  Comprising  a  description  of  the  Bones,  with  Colored  Delinea. 
tions  of  the  Attachments  of  the  Muscles.  The  General  and  Microscopical  Structure  of 
Bone  and  its  Development.  Carefully  Revised.  By  the  Author  and  A.  Doran,  f.r.c.s., 
with  Lithographic  Plates  and  Numerous  Illustrations.     Sixth  Edition.     8vo.    Cloth,  #6.00 

HEATH'S  PRACTICAL  ANATOMY.  A  Manual  of  Dissections.  Sixth  London  Edi- 
tion.    24  Colored  Plates,  and  nearly  300  other  Illustrations.  Cloth,  #50° 
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FOR  THE  PHYSICIAN  and  MEDICAL  STUDENT. 


VAN  HARLINGEN  ON  SKIN  DISEASES.  A  Handbook  of  the  Diag- 
nosis and  Treatment  of  Skin  Diseases.  By  Arthur  Van  Harlingen,  m.d.. 
Professor  of  Diseases  of  the  Skin  in  the  Philadelphia  Polyclinic;  Consulting 
Physician  to  the  Philadelphia  Dispensary  for  Skin  Diseases,  and  Dermatologist 
to  the  Howard  Hospital.  With  colored  plates  representing  the  appearance  of 
various  lesions.     i2mo.  Cloth,  $1.75 

***  This  is  a  complete  epitome  of  skin  diseases,  arranged  in  alphabetical  order, 
giving  the  diagnosis  and  treatment  in  a  concise,  practical  way.  Many  prescriptions 
are  given  that  have  never  been  published  in  any  text-book,  and  an  article  incorporated 
on  Diet.  The  plates  do  not  represent  one  or  two  cases,  but  are  composed  of  a  num- 
ber of  figures,  accurately  colored,  showing  the  appearance  of  various  lesions,  and 
will  be  found  to  give  great  aid  in  diagnosing. 

**'  This  new  handbook  is  essentially  a  small  encyclopaedia.  *  *  *  Contains  a  very  complete  summary  of  the 
present  state  of  Dermatology.  *  *  *  We  heartily  commend  it  for  its  brevity,  clearness  and  evidently  careful 
preparation." — Philadelphia  Medical  Times. 

"  The  author  shows  a  proper  appreciation  of  the  wants  of  the  general  practitioner." — New  York  Medical 
Record. 

"  It  is  concisely  and  intelligently  written,  and  contains  many  of  the  best  formulas  in  use  for  the  various  forms 
of  Skin  Disease." — New  York  Medical  Times. 

"  This  is  an  excellent  little  book,  in  which,  for  ease  of  reference,  the  more  common  diseases  of  the  skin  are 
arranged  in  alphabetical  order,  while  many  good  prescriptions  are  given,  together  with  clear  and  sensible  direc- 
tions as  to  their  proper  application." — Boston  Medical  and  Surgical  Journal . 

"  It  is  just  the  kind  of  book  that  the  general  practitioner  will  find  most  convenient  for  reference,  and  we  feel 
confident  that  it  will  be  appreciated." — Southern  Practitioner. 

RINDFLEISCH'S  PATHOLOGY.  The  Elements  of  Pathology.  By  Prof. 
Edward  Rindfleisch,  University  of  Wiirzburg.  Authorized  translation  from 
the  first  German  edition,  by  Wm.  H.  Mercur,  m.d.  (Univ.  of  Pa.)  Revised  by 
James  Tyson,  m.d.,  Professor  of  Pathology  and  Morbid  Anatomy  in  the  Univer- 
sity of  Pennsylvania.     i2mo.  Cloth,  52.00 

Pro/.  Tyson,  in  his  Preface  to  the  American  edition,  says  : — "A  high  appreciation  of  Prof.  Rindfleisch's 
work  on  Pathological  Histology,  caused  me  to  make  careful  examination  of  these  '  Elements '  immediately  after 
their  publication  in  the  original.  From  such  an  examination  I  became  satisfied  that  the  book  would  fili  a  niche 
in  the  wants  of  the  student,  as  well  as  of  others  who  may  desire  to  familiarize  themselves  with  general  patho- 
logical processes,  viewed  from  the  most  modern  standpoint." 

BRUEN'S  PHYSICAL  DIAGNOSIS.  Second  Edition.  A  Pocket-book 
of  Physical  Diagnosis  of  the  Heart  and  Lungs ;  for  the  Student  and  Physician. 
By  Edward  T.  Bruen,  Demonstrator  of  Clinical  Medicine  in  the  University  of 
Pennsylvania  ;  Lecturer  on  Pathology  in  the  Women's  Medical  College  of  Phila- 
delphia; 2d  Edition,  revised,  with  new  original  illustrations.     i2mo.    Cloth,  $1.50 

"  We  consider  the  description  of  the  manner  and  rules  governing  the  art  of  percussion  well  given.  The  sub- 
ject is  always  a  difficult  one  for  beginners,  and  requires  to  be  well  handled  in  order  to  be  properly  understood." 
^American  Journal  of  Medical  Sciences. 

WOAKES  ON  CATARRH  AND  DISEASES  OP  THE  NOSE  CAUS- 
ING DEAFNESS.  By  Edward  Woakes,  m.d..  Senior  Aural  Surgeon  to 
the  London  Hospital  for  Diseases  of  the  Throat  and  Chest.  29  Illustrations. 
i2mo.  Cloth,  $1.50 

"  Out  of  the  large  number  of  special  works  on  catarrh,  there  is  none  for  which  we  have  such  an  unqualified 
good  opinion.  *  *  *  The  subject  is  clearly  presented.  •  *  •  The  line  of  treatment  suggested  is  rational." 
— North  Carolina  Medical  Journal. 
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THE  PRACTICAL  SERIES. 

TWO  NEW  VOLUMES  JUST  READY. 

*#*  The  volumes  of  this  series,  written  by  well-known  physicians  and  surgeons  of 
large  private  and  hospital  experience,  recognized  authorities  on  the  subjects  of  which 
they  treat,  will  embrace  the  various  branches  of  medicine  and  surgery.  They  are  of 
a  thoroughly  practical  character,  calculated  to  meet  the  requirements  of  the  practi- 
tioner, and  will  present  the  most  recent  methods  and  information  in  a  compact  shape 
and  at  a  low  price. 

Bound  Uniformly,  in  a  Handsome  and  Distinctive  Cloth  Binding. 

TREATMENT  OP  DISEASE  IN  CHILDREN.  Including  the  Outlines 
of  Diagnosis  and  the  Chief  Pathological  Differences  between  Children  and 
Adults.  By  Angel  Money,  m.  d.,  m.r.c.p.,  Assistant  Physician  to  the  Hospital 
for  Sick  Children,  Great  Ormond  St.,  and  to  the  Victoria  Park  Chest  Hospital, 
London.     i2mo.     560  pages.  Cloth,  $3.00 

ON  FEVERS.  A  Practical  Treatise  on  Fevers,  Their  History,  Etiology,  Diag- 
nosis, Prognosis  and  Treatment.  By  Alexander  Collie,  m.d.,  m.r.c.p.,  Lond. 
Medical  Officer  Homerton  Fever  Hospital,  and  of  the  London  Fever  Hospital. 
With  Colored  Plates.  Cloth,  $2.50 

"  This  volume,  which  forms  one  of  the  '  Practical  Series'  of  Medical  and  Surgical  Manuals,  deserves  attention, 
from  the  fact  that  its  author  has  been  so  long  devoted  to  the  subjects  of  which  it  treats.  He  is,  therefore,  in 
positio'n  to  speak  with  authority  as  well  as  with  complete  freedom  and  independence.  *  *  *  *  The  strongest 
parts  of  the  work  are  those  which  deal  with  diagnosis  and  treatment,  for  here  Dr.  Collie  is  thoroughly  at  home, 
and  succeeds  in  imparting  to  the  work  its  'practical  character,  for  which  it  will  be  highly  valued.'  " — London 
Lancet,  April  23d,  1887. 

HANDBOOK  OP  DISEASES  OP  THE  EAR.  By  Urban  Pritchard, 
m.d.,  f.r.c.s.,  Professor  of  Aural  Surgery,  King's  College,  London,  Aural  Sur- 
geon to  King's  College  Hospital,  Senior  Surgeon  to  the  Royal  Ear  Hospital,  etc. 
i2mo.  Cloth,  $1.50 

"  Exactly  what  is  wanted  at  the  present  moment,  we  can  recommend  every  practitioner  to  have  a  copy." — 
London  Practitioner.  ' 

"A  first-rate  little  book.  *  *  *  The  man  who  wants  a  short,  reliable  book  will  buy  Dr.  Pritchard's." — 
New  Orleans  Medical  and  Surgical  Journal. 

"  Written  from  an  eminently  practical  standpoint.  *  *  *  *  Commended  for  its  simplicity  and  directness." 
— New  York  Medical  Journal. 

"Belongs  to  a  class  that  is  very  useful  to  the  general  practitioner." — Maryland  Medical  Journal. 

DISEASES  OP  THE  KIDNEYS,  AND  URINARY  DERANGE- 
MENTS. By  C.  H.  Ralfe,  m.a.,  m.d.,  f.r.c.p.,  Assistant  Physician  to  the 
London  Hospital ;  late  Senior  Physician  to  the  Seamen's  Hospital,  Greenwich. 
i2mo.     With  Illustrations.     572  pages.  Cloth,  $2.75 

"  It  is  with  keen  pleasure  that  we  recommend  this  really  meritorious  book  to  our  readers." — New  York  Medical 
Journal. 

"A  clear,  concise  and  systematic  account  of  urinary  pathology  and  therapeutics.  *  *  *  *  The  student 
will  find  in  these  pages  all  necessary  instruction  imparted  in  a  candid  and  not  dogmatic  manner,  and  the  practi- 
tioner will  find  a  ready  and  convenient  reference  book." — Boston  Medical  and  Surgical  Journal. 

BODILY  DEFORMITIES  AND  THEIR  TREATMENT.  A  Handbook 
of  Practical  Orthopaedics.  By  H.  A.  Reeves,  f.r.c.s.,  Senior  Assistant  Surgeon 
and  Teacher  of  Practical  Surgery  at  the  London  Hospital ;  Surgeon  to  the  Royal 
Orthopaedic  Hospital,  etc.     i2mo.     228  Illustrations.     460  pages.       Cloth,  $2.25 

"  From  what  we  have  already  said,  it  will  be  seen  that  Mr.  Reeves  has  given  us  a  trustworthy  guide  for  the 
treatment  of  a  very  extended  class  of  cases.  *  *  *  *  If  the  other  volumes  of  the  Practical  Series  are  as  good 
as  this,  we  shall  be  agreeably  disappointed." — American  Journal  of  Medical  Sciences,  April,  /S8j. 

"  The  utility  of  the  work  now  before  us  cannot  be  better  recommended  to  the  appreciation  of  the  professional 
reading  public  than  by  recalling  that  it  is  the  first  of  its  kind,  dealing  with  orthopaedics  from  a  modern  stand- 
point.''— Hospital  Gazette  and  Students'  Jojirnal. 

DENTAL  SURGERY  FOR  GENERAL  PRACTITIONERS  AND 
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